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T N 0 E Cuſtom has made it a Point of Civi- 
lity to the Reader, as well as a ſort of Or- 
nament to a Book, to introduce it with ſome 

Prefatory Diſcourſe ; I ſhall endeavour to make the 

following one as Uſeful as I can, by diſcourſing of 

ſomething by which I may inform the Reader, at 
the ſame time has I pay him the uſual Comple- 

ment. 1 

And tharefore as the Deſign of the Enſuing Trea- 

Friſe, is to explain the Nature and Properties, of one 

Particular Sort or Kind of PROJECTION ; ſo I 

propoſe here to explain, the Nature of PRO] E- 

ESCTION IN GENERAL, wich its ſevefal Kinds, 

and their U/es and Differences one from another; 

Wand this, as far as the Dounds that are here ſet me 

will permir. 

PROFECTION, 5 the Thenſeription or Delineation, of 
an Oljett- upon a Plane. Or rather; Tis the Figure, 
mark d or trac d out upon 4 Plane, * 4 moveable Line, 
extended from the E TE, as a common Pole or Centre, 
to the ſeveral Points of an Oljett. Upon this. Ace- 
count, tis called by ſome, by the Name of ' SEC- 
TION, and that not improperly ; ; for that Figure, 

b Image 
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Image, or Repreſentation of an Object upon a Plane, 
which we call PROJECTION ; ; no other than 
tbe SECTION of the Viſual Cone, Pyramid, Cylin-- 
der, or Priſm, by the Plane on which the ſaid Fi- 
- gure is defign'd. It's eaſily underſtood from hence, 
Row great a Variety of Projection ariſes, fromy the 
various Poſitions, both of the Eye, the viſible Obje&y 
and the Plane it ſelf; That as it muſt needs be 
vaſtly different, if the Eye and Plane continuing 
their Situation, the Oljed changes from a dire Po- 
fition to an oblique; fo likewiſe it muſt be, if the 1 
Eye and Oljett remaining as they were, the Plane 
be mov'd from one Situation to another. And that 
if the Plane, be between the Olject and the Bye; the 
Projected Figure will be 14%, the nearer the Plane 
is to the Eye, and the greater, the further off ; ſup- 
poſing the Eye and Object to be fix'd, and the 
Plane to move: As alſo that the projected Figure 
will be greater, the further the Eye is from the 
Plane, and leſs, the nearer it is to it; ſuppoſing 
che Oljett and Plane to be fix d, and the Eye to 
move backwards or forwards. On the other hand; 
that if the Olject, be between the Plane and the Eye T 
Then the further the Obje& is from the Plane, the 
bigger its Projection is, and the nearer, the leſ:; che 
fuppoling the Plane and the Eye to retain their cer 
Poſitions, and the Olject to move; or that the fur- = 
ther the Eye is from the Plane, the Jen the Proje. ¶ be 
ction of the Object is, and the nearer, the bigger: 0; 
ſuppoſing the Object and Plane to retain their Poſ. 


tions, and the Eye to move. fit 
Theſe things are obvious, upon the drawing of dif 
three or four ſtrait Lines. And therefore pailing wo 


this, I think it not improper to obſerve in the nexi ſiiti 
Place, that we ought to conceive a Difference, be 
| | tween 


, 


[ iii 
tween the PROJECTION, and the bare APPEAR- 
ANCE, of an Object to the Eye. For the Situation 
of the Object, and of the Eye, continuing, the 
APPEARANCE is ſtill the ſame: But tho? the Eye 
and Olject ſhould retain their Poſitions, yet if the 
Plane alters its Situatioh, the PROJECTION will 
not be the ſame, but very different. So that theſe 
Two are not entirely the ſame; nor are the 
Words therefore to be uſed promiſcuouſly, as Terms 
perfectly equivalent, and that ſignifie one and the 
ſame thing. APPEARANCE depends only upon 
the Relation of two things to each other, viz. the 
Oljedt, and Eye: But PROJECTION belides thoſe 
Two, takes in the Conſideration of a Plane, which 
beſides a vaſt Variety in it ſelf; introduces a conſide- 
rable Difference between it and the other; Yet after 
all; Project ion is no more than Relative Appearance; 
that is, ſuch as reſults, from this or that particular 
Situation, of Eye, Oljett, and Plane, altogether: 
And 'tis this particular Conſideration of a Plane 
likewiſe, that diſtinguiſhes this Science, from what 
we commonly call, SIMPLE or DIRECT OP- 


TICKS. For as there, we conſider Quantities purely 


as VISIBLE, or as the Objects of Viſion ; ſo here, 
they are conſider'd, as Viſible, with Reſpect to 4 
certain Plane, lying in this or that particular Poſition; 
The different Kinds or Species of Projection, muſt 
be taken, from the various placing, either of the 


Ohect, the Plane, or the Eye. 


That they ought not to be deriv'd from the Po- 
ſitions of the Oljec; is plain, Becauſe, tho very 
different Projections will ariſe from hence, yet theß 


wauld be Infinite; even as many, as there are Po- 


ſitions, that the Object may be plac'd in. 
| ba ; Beſides, 


— 


Heſides; from a different POSITION, ariſes 4 
different APPEARANCE to the Eye: And ſince 
Projection, is only tranſcribing the Object as it ap- 
pears ; we ſhould thus, rather be projecting ſo many 


3 ſeveral different Objetts, than making the ſeveral 


different Projections of one and the ſame Object. 
Neither ought this Diſtinftion, to be taken from 
| of various Poſitions of the Plane, which in general 
can be but Three, viz, Perpendicutar, Parallel, or 


Oblique, to a Ray, let fall perpendicularly, from | 


the Eye, to the Object. 
*Tis true, that there ariſe ſrom hence, three very 


different Projections; and a Man may, if he plea- 


| ſes, call them different Kinds of Projections too: 
But however, it would be of little Uſe or Advan- 
tage to diſtinguifh' then thus; nay it would be 
(without farther Limitations and Conditions) an 
obſcure, dbubtful and ambiguous Way of giving 
an Account of a Projection, to ſay, It was ſuch 4 
one, that the primary viſual Ray, was at Right Angles, 
or not at Right Angtes, to the Plane, on which the Pro- 
jection was made. . ee e e 

A Man by this, might poſſibly, in many Caſes, 
underſtand one Sort of Figure, when in Reality, it 
was quite another that was intended] | + 

Certainly the Diſtinction of the Kinds of Proje- 
Etion, ought to be taken from that Principle, and 
that only, which will infer the moſt compleat, com- 
prehenſive, and eaſily conceivable Difference, be- 
tween the Members fo diſtinguiſh'd'; and that Prin- 
ciple muſt of neceſſity be, the various Diſtance ef rhe 
. f 
This takes im and accounts for all; and intro: 
duces a clear and diſtinct Notion, of Three Kinds 


ol Erqjection, vaſtly different from one 


Nor can there, upon this Principle, poſſibly be an 
more than Three; ſince there can be hut a lhre 


Infinitely near, (or. in ContaF, as they exprels it) or 
elſe at ſome juft and moderate Diſtange., | 


* 
£ 


- 
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Variety in that Article of Diſtance, For the Eye, 
may be ſuppos d, either to be Infinitely remev d, or 


Accordingly we have (what the Virigers of this 


Science, have call'd by the Name, of the). Ok- 
THOGRAPHICAL, STEREOGRAPHICAL, 
and SCENOGRAPHICAL, Projections: Of each 
of which, we ſhall ſpeak ſomething in their C rdex. 
Io the Orebegraphick Projection, we commonly 
ſay, the Eye is ſuppos'd to be at an Infinite Diſtance; 
which is not to be underſtood ſtrifF/y, but compara- 


tively ſo; or in, a more rude and vulgar way of 


Speech, for an Immoderate or very great Diſtance, and 
which with Reſpect to our Ordinary Views (which are 


taken at ſmall Diſtances) may well enough he call'd - 


Infinite. We may fairly reckon that to be an Im- 
moderate (and in this Senſe therefore an Infinite) Di- 


| ſtance, when the Pares of an Object, which in rear 


lity, bear a very conſiderable Proportion to the 
whole; do notwithſtanding diſappear and lie hid, ſo 
that we can't diſcern Exceſſes and DefeAs, or make 
Compariſons between them, as we could eaſily do, 


at ſome other Stations leſs diſtant from that Object. 


And therefore, this Infinite Diſtance we ſpeak of, 


Latitude; nay is capable of Infinite Variety; accor- 
ding to the Magnitude and Extent of the Objects 
view'd or conſider d. That ſame Diſtance, which 


with Reſpect to a very ſmall 5 $a may be Inmode - 
CT co 


rate and Exceſſive; with Reſp a Great one, may 
be Fuſt and Mogerate enough, Or a very ſtmall 
gs. & 3 Piſtanery 


is fo far from conſiſting in Indiviſibili, or being one 
only Immenſe Diſtance; that it admits of a great 
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Diſtance, in Compariſon to a minute Object, may | 
be immoderate; when a vaſtly great one may be the 


Contrary, with Reſpect to an Object of proportional 
ly large Dimenſions, The Moors Diſtance from the 
Earth is properly enough ſtil'd Infinite, in Compa» 
riſon to ſome petty Meaſures of Length and Di- 
ſtance, in common Uſe here amongſt us. But yet 
it is not ſo, with Reſpect to the Semidiameter, of the 
Terreſtrial Globe, For we find (for Example) that 
the Appearances of Solar Eclipſes are very dif- 
ferent, at the very ſame Moment of Abſolute Time; 
to Peopie that obſerve them, from different Parts 
of the Globe : Which ſhews, that the Semidiameter 
of our Earth is far enougbfrom being as a Point, with 
Reſpect to the Diſtance of the Eclipſing Luminary, 
and does indeed bear ſome conliderable Proportion 


thereto; and this Proportion is commonly expreſs'd 


in round Numbers, by that of 1 to 60. However 
this fame Semidiameter of the Terreſtial Globe, bears 
no ſenſible Proportion, to the Sun's Diſtance from it; 
which therefore is in our Senſe, an Infinite Diſtance, 
Hence we take the Sun's Rayes as Parallel, and de- 
termine the Foci of them in Refracting or Reflecting 


Glaſſes, as for Rayes that are really Parallel; and 
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that without conſiderable Errour. We ſuppoſe the 
Sun to enlighten Half the Globe of our Earth; 
when as in Geometrical Strictneſs, *tis certain that 
he enlightens more than a Hemiſphere, But then 
as one and the fame Luminary, enlightning one and 
the ſame Spherick Body which is I/ than that Lumi- 
nary; enlightens a leſs Portion of it (tho? al- 
ways more than a Hemiſphere) at a preater Diſtance, 
than it does at a Yeſs Diſtance ; 5 upon the Ac- 
count of an Immoderately great Diſtance, between 
the two Bodies; the enlightned Part will approach 
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ſo near to a Hemiſphere, or rather, the Exceſs of 
the Enlightned Part above a Hemiſphere, will be 
fo far diminiſh'd ; that no ſenſible Difference will 
ariſe, | EE 

And this is the Caſe, with Reſpect to the Sun, and 
the Globe we live on; upon which Score (tho 
it be not Mathematically True) we ſay, that Half 


the Latter is enlightned by the Former, S0 alſo, 


we take he Shadows of Equidiſtant Gnomons, to be 
Parallel to one another; and ſay, that *tis the ſame 
thing, whether Dzals are plac'd on the Surface, or 
at the Centre of the Earth; whereas rigorouſly 
ſpeaking, neither are, nor can, the Shadows of ſuch 
Gnomons be parallel (unleſs in oge Caſe, when the 
Gnomons themſelves, are diſpos'd. parallel to the 
Plane, on which the Shadows are receiv'd) nor are 
Dials exact, plac'd any where but at the Centre 
where, and where only, the Seile truly anſwers to 
the Axis of the Globe, and the Planes themſelves, 
to the Planes of the Great Circles, which they re- 
preſent, 

But to proceed. It is upon the Account of this 
ſuppos d Infinite Diſtance of the Eye; that all OR- 
THOGRAPHICK Projections are deſign'd by 
Parallel Rayes, Indeed in Nature, there is not, nor 
gan be any ſuch thing, as Parallel Radiation; 


either from a REAL, or FICTITIOUS Radiant, 


ſuch as is an Eye; but the Angles becoming Inde- 
finitely Small, and therefore Inſenſible, when the 
Diſtance is Indefinitely Great; we therefore take the 
Projecting Rayes in this Caſe, as Parallel, and pro: 
ceed accordingly. | | 
From hence it is, that in Projections of the Sphere 
this way, all Circles both Great and Small, the 


Planes of which, are not at Right Angles, to the 


b 4 Plage 


: | viii 

Plane of that Circle, on Which the Projection is 

made; do all fall into the Form of Elipſes  _ 
All lietle Circles, as alſo all great ones, which 


are perpendicular to the ſaid Plane; (ſuch as are the 


Equator, Ecliptick and Horizon in the Common 


Analemma) are repreſented by ſtrait Lines. Nor can | 


| there be any ſort of Line, Circular here; except 
only the Periphery of that Circle, in a Line drawn 


thro? the Pole of which, the Eye is ſuppos'd to be 


plac d, at an Infinite Diſtance ; Or in other Words; 
the Circle we project upon: as (for Example) the 
Solſtitial Colure, in the Inſtrument juſt now mention'd. 

From hence likewiſe ir is, that all Arches, be- 
ing projected, into their Right Sines ; the Line of 
Sines is of ſo neceſſary Uſe, in deſcribing and ſolv- 


ing Problems, by this Sort of Projection. There 


are many Uſeful, and Noble Projections of the 


Sphere, made this way; and particularly very 
curious, (I won't ſay the moſt practicable) Conſtru- 


ctions of Dial, to be drawn from thence. Yet it 
muſt be confeſs'd, that as the nice Deſcription of 


Elipſes, is a troubleſome and laborious Practice; 
ſo there is an Inconvenience in that Reſpect, at- 


' tending an Orthographical Projection, where a 
Problem requires an Elligſis to be deſcrib'd; which 
ſome of the very Fine ones do; tho moſt of the uſeful 
Vulgar ones do not, but may be done by Right Lines 
mCi only. ooh eo | 
Nor ſhould we omit taking Notice, of that parti- 
cular Inconvenience likewiſe, in Orthographical 
Projections, viz, The extream. narrowing and crowds 
together of the Parts, toward the outſide 5 which is the 
unavoydable Conſequence of the Paraleliſm of the 
Rayes: As common Geometry will convince any 
one, that divides the Circumference of a Circle in- 
; | 5 


— 


e | 
to' 2 good. Number of equal Parts, and draws 
Chords, thro the oppoſite Correſpondent Points. 

This Sort of ProjeCtion, by Faralle Rayes, is 
very uſeful in other Caſes, beſides that of 8 
the Circles of the Sphere upon a Plane, for Aftrono-. 
mical Purpoſes. 5 
In Military Architecture; the Draughts of Forti- 
ficationg, are made this way, not only with more 
Eaſe and Expedition, but with moſt Convenience 
and Advantage too, 

In civil Architecture, Orthography properly fi ig- 

nifies the upright Delineation of the Front: Thus 

Vitruvius defines it, Orthographia eſt Erecta Fronts 

Imago, Lib. 1. And by Front I preſume is commonly 

intended, all that can be ſeen directly, at one ſingle 
View; iber inward or outward, whether conſiſt- 

ing of one Plane only, or of more, But this is a more 

reſtrain'd Senſe and Application of the Word; for 

it denotes in general, a Delineation or Deſignation” 
by perpendicular Lines; which comes up to the true 

Purport of the Term n And it is after this 

way, that the Plans and Elepations of Buildings, are 

ordinarily drawn. 

The Ichnography (or Plan) ex, gr. is an Ortho- 
graphick Projection, on the, Ground Plane; or, 
which is the ſame thing ; "is the Section by a 
Plane parallel to the Horizon. 

The Profile, is the ſame Sort of Projection upon 
a Vertical Plane, parallel to that, by which the Body 
is ſuppos'd to be cut through, Sometimes the entire 
Section it ſelf (in which not only the bare out- 
Lines, but alſo the Thickneſs of ihe Wali appears) 
is repreſented this Way. 

All theſe Projections are deſign'd, by Perpendi- 
culars le fall, from the ſeveral Points of the Object, 
to 


$44 


1 


to the Plane or Table, on which the Figure is to be 


drawn. For which Reaſon they muſt all of them, ne- 


ceſſarily be Similar to their reſpective Primitive Fi- 


gures; being made (as they are ſuppos'd to be) on 


Planes parallel to thoſe, in which the Originals, or Pri- 


mitive Figures are conceiv'd to lie. Farther, tho Height 
and Thickneſs, may well be repreſented this Way; 
yet there can be no Expreſſion of Depth or Profun; 
dity. The Nature of the Projection, will not allow 
any Repreſentation of this Dimenſion. However 
(as Vitruvius intimates, Lib. 1. SS it may be 
allowable to remedy this, by Shading or Colouring 


what is thus deſcrib'd Orthographically upon a Plane; 
by which Means the Elevation and Depreſſion, 


and fo the due Diſtinction of Parts, may be exhi- 
bited ; tho? it can never poſſibly be done, by the 
bare Lineaments, or Geometrick Deſign, | 

But to go on with our Diſcourſe, 

The STEREOGRAPHICE Projection, comes 
next to be conſider' d. This is that, which is ſaid 


to be, Ex Oculi contactu, becauſe the Eye in this 


Sort of Projection, is conceiv'd to be poſited, on 
the very Surface of the Body or Figure to be projes 
fed, And there is this particular Advantage ariſing 
from thence, viz. That, in the SPHERE, (about which 
ths rejection 1s principally converſant) all the Parts 
are ſeparately and diſt inttly repreſented ; and that therg 
# no one Point ( excepting that only where the Eye 
is plac'd) whoſe Projection coincides, with the Erojection 
of another Point. For the Rayes drawn from the 
Eye, to the Points of the Spherick Surface, will cut 
the Plane on which the Projection is made, each in 
its own proper dittinct Point. Indeed, in the Caſe 
ot Bodies, that are contained under Re@:lineal- 


figur d Surfaces ; there the Projections of ſeveral Points 
* a 4 5 * ; ; a 
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will be coincident with one another, and that becauſe 
of the Rectilineal Surfaces; as if ex, gr. the Eye 
were plac'd in one of the ſolid Angles, of either of 
the. Regular Bodies; the Projections, of the ſeveral 
Points of thoſe Surfaces, whoſe Angles compoſe the 
Solid Angle where the Eye is fix'd, will be coinci- 


dent with one another, becauſe the ſaid Points lie all 


in ſtrait Lines. But in the Sphere, or other Solid, 
contain'd under a Curve Surface; it will be other- 
wiſe, It is from hence, that this Projection has its 
Name of S TEREOGRAPHICR; becauſe not only 
the Ambit or Outſide of a Body is this way deſcrib'd, 
but the 79 5egicopezy the Solidity, or entire Content of 
it: As the Geometry of Solids, is for the ſame 
Reaſon called 5egroprrgute · 

Jo give the compleat and entire Figure, of a Body 
thus on a plane Superficies, is the peculiar Property 
of the Srereographick Prejection; for neither the Ortho- 
graphick nor the Scenographick , canpoſſibly do this. 

Beſides; the Parts of the Projecture, in going 
from the Centre to the Circumference, which in 
the Orthographick Projection, are ſo crouded toge- 
ther ; that they are the leaſt fit for Uſe, where ma- 
ny times they ought ro be of the moſt Uſe; theſe 


here, are gradually augmented, and that with no very 
_ exceſſive Increaſe, till we come to a Hemiſphere ; 


after which they are indeed, more immoderately 
augmented, | : 
Bur then (which is likewiſe not only a noble Pro- 
perty, but a moſt conſiderable Eaſe and Advantage 
in this Projection, is, that) all the Circles of the 
Sphere, both Small and Great (except thoſe Great 
ones only which paſs thro* the Eye, and which are 
deſign'd by Right Lines) are repreſented here by 
Circler and that as none of them elſe can be ſtrait 
| Lines, 


[ xi 
Lines, ſo neither can they be Ellipſes; as they will 
be (ſome of them, both Great and Lizzle ones) in 
the Ortbographick Projection, Farther, all Arches 
being projected here, into their Semitangents; that 
Line becomes of as ſtanding Uſe in this, as that of 
Right Sines is in the Ort hographick Projection. 

The Inverſe of the STEREOGRAPHICK Proje- 
Etion ; is that which is commonly call'd the GNO- 
MONICAL (as being that on which the ordinary 
Deſcription of Dzals is founded.) 
I call it the Inverſe, of the STEREOGRA- 
PHICK, becauſe of the Reciprocal Poſitions of the 
Eye and the Plane, in theſe two Projections. 
For as there, an Eye plac'd ſomewhere. on the 
Circumference of the Sphere, projects upon a Plane 
paſſing through the Centre; fo here, an Eye 
plac'd in the Centre, projects upon a Plane, touching 
the Surface of the Sphere. Upon this Score *ris, that 
Arches are here projected not into their Semitan- 

ents, as in the other, but into their Tangents, 

All Great Circles fall into ſtrait Lines. 

All Little ones, parallel to the Plane of the 
Projection, come into Circles; and the reſt, ac- 
cording to their various Poſitions, into the other 
Conical Sections. 

This Projection, being not fo vulgarly talk'd of, 
as the reſt; I thought it would not be amiſs, to 
give a little Explication of it here, in a Figure drawn 
for that Purpoſe, (See Fig. 37.) 

Conceive the Sphere, whoſe Centre is O, and 
which is touched by an Infinite Plane in A, to be 
cut thro? its Centre, and the faid Point of Contact, b 
another Infinite Plane; by which Means, the Great 
Circle which appears here, will be produc'd by the 
dection of the Sphere; the Infinite Line DAG for 
| 1 the. 


Tix} 
the Common Section of the two Infinite Planes, and 
the other Right Lines drawn in the Figure, will be 
the common Sections of the Planes of the Circles 
of the Sphere, both Great and Small, by the afore- 
aid cutting ae 
It's plain that the Great Circles SX, QW, VR, Sc. 
are projected into Right Lines; as all paſſing thro? 
the Eye at O. If the Lietle one KI be parallel to 
DG, then BE, is the projected Diameter of a Circle. 
But CE, into which Pl is projected, is of Neceſſity, 
the longeſt Axis of an Ellipſis; and ſo of all other 
little Circles, drawn under the ſame Conditions. 
For the Triangles COE, POI, can never poſſibly 
be Similar; the latter being ever an TIfoſceles, So 
that there can be no ſubcontrary Section here; and 
therefore no little Circle, can fall into a Circle, if it 
does not lie parallel to the Plane DAG. Such a pro- 
digious Difference, does the bare ſhifting the Place 
of the Eye, in theſe two Project ions male; that 
whereas in the STEREOGRAPHICK, we have 
nothing but ſubcontrary Sections, in the GNOMO- 
NICK, we have none at all. | | 
The Circle LN will be an Hyperbo/a upon the 
Plane DG, which cuts the Side ON of the Cane 
LON, produced beyond the Vertex O. The Circle 
HM will be a Parabola; for I ſuppoſe TOM to be 
parallel to DAG. And fo of the reſt: A Man 
may at Liberty determine the Poſitions of his little 
Circles, and fo ſte what Sections they will be, 
when Gnomonically projected. I. could ſhew a 
Method, ſomething peculiar, for deſcribing theſe 
Curves ; but that's not my Work here, and beſides 
thoſe Practices are common enough; nay, tis as 
common now a-days for People to do them, as tis 


for them, not to underitand one Word of the De- 
| monſtrations. 


1 ] 


monſtrations. This ſame Figure, will ſerve to 


ſhew the Grounds of another pretty curious Spe- 
culation in theſe Matters; and that is, What, 
Conich Sections are deſcribed by the Shaddows of the 
—_ of Dials, at any time of the Year, in any given 
ace. : f | SE 
For ſuppoſe VR the Ax of the World, QW the 
Equator, LN ſome parallel of Declination; DAG, 
the Horizon of any Place. 5 
The Angle DFV is the Latitude, ſuppoſe n De- 
grees ; the preſent Declination WN = p Degrees; 
therefore the Angle NOF or NOR = go — De- 
grees. Now if » = or < or > 90 p; the 
Shaddow of the Gnomon upon the Plane DF, 
will at tha: Time, deſcribe a Parabola, Hyperbolay 
or Elipſis ; as is moſt obvious from the various cut- 
ting of the Cone LON, by the Dial-plane DAG. 
If » were = go, the Section becomes a Circle; and 
the Place whoſe Horizon DG is, is the Pole it ſelf. 
This may be expreſs'd in particular Examples, for 
particular Latitudes, and any Dial-planes at Li- 
berty. | | 
"us the laſt Place of all, the SCENOGRAPHICK 
Projection comes to be conſider d. This proceeds 
(as they ſay) Ex Fuſto & Moderato Oculi Intervallo; 
the one of the other two Sorts of Projection being 
ex Contactu, and the other ex Infinita Oculi di- 
ſtantia. | 
What this Fuſt and Moderate Diſtance is, is not ſo 
eaſily determin'd, though many have given their 
Rules for the fixing of it. Indeed ſpeaking Uni- 
verſally, it is not determinable, in the very Na- 
ture of things : 'That being a moderate Diſtance, 
with Reſpect to one Eye and one Object, which 
is not ſo, with Reſpect to another; ſo that there 
- | . can 


\ . | Wet 
5 ob 
tan be no ſettling that Point, but with Regard td 
thoſe Conditions. 15 | 
This Projection is of no Uſe, with Reſpect to 
the Repreſentation of the Circles of the Sphere: 
\ (Tis true, a Circle may be a Circle here; but 
it muſt be by ſubcontrary Poſition ; unleſs it ſtands 
parallel to the Table.) But tis of moſt admi- 
rable Uſe in deſigning all Sorts of Solids and 
Surfaces; Buildings, Walks, Rivers, Animals, and 
in a Word, whatever appears in Nature, within the 
Limits of a proper Diſtance, And 'this it does the 
moſt to the Life, of any Sort of Projection whatſo= 
ever. Tis this Science, which teaches thoſe pretty 
Frauds in Viſion, which give us fo much Pleaſure, 
and make us even fond of being impoſed upon. 
- *Tis from hence that Painting, Sculpture, and all the 
fine Arts of Imitation, derive their Force and 
Beauty. | „ 
And 'tis the Explication of this, in its demonſtra- 
tive Grounds and Principles, as well as in all the 
neceſſary Branches of Practice, which is the Deſign 
of the following Treatiſe: 
I know there are many large, and pompous 
Books, written on this Subject: In a great Part of 
which, the Authors have been free enough of their 
Examples, but too ſparing of their Demonſtrations; 
and fome few others, have demonſtrated much more, 
than they have ſhewn the Uſe of; nor are there thoſe 
wanting, who have juſtly mix'd both theſe to- 
gether. | | | 
In this little Book, I would hope that the Marhe- 
matical Reader, may find both as much Demonſtra- 
tion, and as much Practice, as may enable him to 
perform any Problem whatſoever, relating to theſe 
Matters, ja which the Streſs of the Solution is - 
ic 
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lie upon Geometry, and not upon bare Delineation: 


The Art of Colouring, 15 quite another thing, and ſo k 
is chat of neat and curious Drawing; both er ; 
be in great Perfection without the rigorous Mat he- 

matical Part, as' the Mathematical Part may be | 
without them. Tis this Latter that is my Buſineſs 

here in this Treatiſe, which if it ſerves in any Meas 


ſure either to entertain thoſe that are knowing this 


Way, or to inform thoſe that are not ; I have ob- 
tained my End. — 


— 


KM N A T . 


Age 57. Line 26. Read Prop. IX. In the Corollaries 
of Prop. XI and XII, the Eigures referr'd to, will 
direct the Reader when to read N, and when O: The 
Point O is intended to be in the Middle, p. 65. l. 13. 
Fig. 12. From p. 65, to Prob, IV. p. 82. the No. of the v 
Scheme, is unity leſs than it ſhould be. From p. 82, to oY 
go, the No. is right; and from p. 90 to the End of the 
Book, is defective as before, Pag. 148. I. 22. dele, And 
the Height of the Eye. Pag. 149. 1. 7. dele by. Pag. ibid. 
read l. 19, 20, 21, 22, thus; The Height of the Eye which 
3s ſuppoſed to be unknown, we will denote by the Line H. 
But what is chiefly wanted, is that particular Diſtance of the 
Eye, &c. Pag. ibid. at the End of J. 27. after the Words, th 
of Nto M add, viz. For the Ey?'s Height will eaſily be found, 
when this Diſtance is once deter min d: jult as*tis at Corol. I. PC 
Prop. V. Pag. 162. Line 2. for by that, read that by. - 
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DEFINITION. I. 


ERSPECTIVE is an ART 
which teacheth how to delineate 
the true Appearances of Objects, 

upon any Superficies, for any given 

Diſtance and Height of the Eye. 


D E F. IL 
The Perſpective Table, or Plane, is that, 
whereon the Picture of the Object is form d, 
according to perſpective Rules. 


PD E F. III. 


The Geometrical, or ground Plane, is 
that whereon the Perſpeclive Table is fup- 
poſed to ſtand. os: 

WW 7 8 


The Height of the Eye, is a Perpendi- 
cular let fall from it, to the Ground Plane. 


B DE 


124 
DEFINITION v. 


The Diſtance of the Eye is a Perpendi- 
cular let fall from it, to the Perſpective 


Table. | 
D E F. VI. 


The common Section of the Perſpective 
Table, with the Ground Plane, I ſhall call 


the Ground Line (or Section.) « 
| D E F. VII. 


The Horizontal Line, is a Line-in-the 
Table, Parallel to the Section or Ground 


Line, and of the Height of the Eye a- 


bove it. Lo. 
3 DEF. VIII. 


The Principal Ray, is the Line let fall 
from the Eye Perpendicular to the Table, 
and therefore is equal to the Diſtance of the 
Eye from the Table. 5 N 


D E F. IX. 


The Diſtance of any Point in the ground 


Plane, from the Table, is a Perpendicular let 
fall from the Point, to the ground Line. 


DEF. X 
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DEFINITION X. | NA 


Diref# Parallel Lines, are ſuch as cut the 4 
ground Line or SeQion at Right Angles. —* 


| Mg. XL. 

Oblique Parallels, are ſuch as are drawn 

cutting the ground Line or Section, at any 
oblique Arigle whatſoever. 3 


D E F. XII. 


2 
* 


| Tranſverſe Lines, are thoſe which cut the 
| Direct Lines at Right Angles. 


D H F. XIII. 


Radial Lines, I call ſuch as run up from 

. any Points in the ground Line, to any Per- 

: ſpective Forus, whether the Point of Sight, 
or accidental Point, &c. AG 


I By the Point of Sight, is underſtood that 
? Point in the Table, in which all the direct 
Parallels ſeem to concur. ' How it is deter- 
mind, we ſhall fee afterwards. 


B 3 D EF. XV. 


[43 
DEFINIT ON. xv. 

The Accidental Point, is a Point which 
bears the ſame Relation to ſuch Parallels 


as are oblique to the Ground Line, as the 
Point of Sight does to thoſe which are per- 


pendicular to it: That is, as the Point of 


Sight is that in which all the direct Paral- 
tels ſeem to concur; ſo in like manner, 
the accidental Point, is that in which any ob. 
lique Parallels do appear to the Eye to meet 
and unite. So that tho' (ſtrictly ſpeaking) 
there be but one Point of Sight; yet, there 
are innumerable. accidental Points, even as 
many, as there are different Degrees of Ob- 
liquity, in which the ground Line or Section, 
may be cut by the foremention'd oblique 


Parallels. - _ 
PL. Qu DRU NV. 
The Point of Diſtance, is a Point in the 


Horizontal Line of the Table, determin'd 
therein, by laying off from the Point of 


Sight, either way, the Eyes Diſtance from | 


the Table. | 
D E F. XVII. 


A Point of Incidence, is a Point in the 
ground Line, determin'd by a Perpendi- 
cular, let fall from any Point in the ground 
Plane, thereto. DEF. XVII 
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DEFINITION NVIII. 


The Perſpective of any Point, is theres 


where a viſual Line drawn from the Eye 
: interſects the Table; or *tis the Interſe- 
l ction of the Plane of the Table, by a vi/n/ 
f Line drawn to that Point. 

D E E. XIX. 


t The Perſpective of a Line either Strait 
) or Carve, is the common Section of the 
2 Plane of the Table, and the viſaal Super- 
X ficies (whether Plain or Curve) whoſe 
x Baſis is the aforeſaid Line. 


i D ME. XX. 


The Perſpective of any Plane Figure, 
Rectineal, or Curvilineal, is the Section of 
the Cone or Pyramid (whoſe Vertex is th 
Eye, and Baſis, the Figure propos d) by 
the Plane of the Table, > ©" ER 


D E F. XXI. 


The Perſpective of a ſolid Figure, is the 
Aggregate of the Perſpectives of all the 
Planes (whereof that Solid is compoſed) 
aptly and truly ſet together, upon the 
Plane of the Table. DEF. XXII, 
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DEFINITION XXII. 


The Optick Angle, under which any 
Object appears, is that which is eompre- 


hended under 2 Lines drawn from the 
Center of the Eye, to the two Extremities 


thereof. 


According as this Angle is bigger or leſs; 
ſo we commonly ſuppoſe things to appear 
bigger or leſs to us. And it 1s moſt cer- 
tainly true, that they do ſo, in Varieties 
of Caſes: But that they do ſo in all Caſes, 
is as certainly falſe. As generally as the 


Rule paſſes amongſt the Opticians, it is nat 


univerſally true, that an Object which is 
ſeen under a bigger Angle than another Ob- 
ject is, does therefore appear bigger to the 
Eye. And this will be ſufficiently made 
out, by the following Demonſtration, 
which is Experimental and Ocular. ; 


Suppoſe that there were placed at A, 


(Fig. 2.) the Eye of a Spectatour, in ſome 
long Room or Walk; the Eyes Height being 


* 


A B, and BK the Walk or Ground Plane, 
parallel to the Horizon. Let the Heighth 


of the Spectatours Eye, viz. A B, be laid 
off in the Ground, from his Foot at B, to 
N; ſo that BN B A. Then ſince ABN 


= 90®, *tis plain that BAN = BNA — 


45%. Therefore BAN AN Al, NAV, 


We HDKMoo nm © io oa n 


NAR, 


n - a oof fo 


A e ie. - Soon 


. 

NAK, or any other Angle, comprehen- 
ded between the Horizon B K, and a Ray 
drawn from the Eye at A. But it is plain 
in Fact and Experience, that the Diſtance 


BN ſhall not appear equal, Or bigger, but 


leſs than NI, NV, NK, &. in the Ho- 
rizontal Line: And yet B N is ſeen under 


a bigger Angle than any of all the Diſt- 


ſtances, NI, Gc. 

Therefore it is not univerſally and abſo- 
lutely true, that every Object which is ſeen 
under a bigger Angle than another, does 


therefore appear bigger than that other Ob- 
ject does. 795 ER - 


COROLLARY 


Therefore neither is it univerſally true, 
That Objects mut be ſeen under equal Angles, 
in order to their appearing equally Big. 

For here, the Diſtance NI ex. gr. ap- 
pears as big to the Eye, as B N does, and 
and yet the Angle N ATI, is much /eſs than 
BAN. Nay, according as the Diſtance 
is taken) NI ſhall appear prodigiouſly 
bigger than BN; tho? the Angle (as is ob- 
ſerved) be ſtill demonſtrably 4%: So that 


there is no Doubt of the Truth of the Co- 


rolJary. | 

And therefore I muſt fay farther, That 

ſince this Rule (of Objects appearing equally 
„% 


— 
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8 

Bigg, which are feen ander equal Angles) is 
ſo frequently made uſe of in moſt Books of 
direòs Opticks, and ſo many things are 
grounded upon it, as we find there are; 
an accurate Enquiry ought to be made, in 
what Caſes it holds true, and what not. In 
the mean time, I ſhall offer a few things 
concerning it, which Reaſon, and Obſer- 
vation together, render me pretty well 
ſatisfied of the Truth of. 

1. That the Rule holds true, when it 
ſpeaks of Spaces or Intervals, taken, in any 


Line, on each fide 4 Perpendicular, let fall 


from the Eye to the ſaid Line, and equally re- 
moved from that Perpendicular. 

2. Thar it is true likewiſe; when it Tpeaks 
of Lines Parallel to each other, and which lie 
in ſuch a Poſition to the SpeQatour, that a 
Line drawn diredtly forwards from his Foot, 
croſſes thoſe Parallels at Right Angles. Let 
the Parts veiw*d, lie in equal Circumſtances 
4 Diſtance, from this Croſs Line; and then, 
uch Segments of theſe Parallels as are in- 
tercepted between viſual Rayes making equal 
Angles, will without doubt appear of equal 
Bigneſs, when ſurvey'd with a free Caſt of 
me ndred oR.. Wh 

3- That the Rule is always falſe, when 
it is apply*d to Spaces, taken in one and 
the ſame Right Line, one and the ſame way; 
by which I mean, only their being taken on 

| one 


J 
' 
\ 
a 


— 


. 


one and the ſame Side of « Perpendicular, let 
fall from the Exe. Thus for Example, it 


was in the Caſe of the Demonſtration pro- 
duced ; And it would be the ſame, it we 
were to look in Breadth or Height, as well 
˖;˙ _- 

I do not exclude other Caſes, beſides theſe 
which I have mention'd, from being In- 


ſtances either of the Truth or Falſehood of 


the Rule. Theſe are only ſuch, as are the 
moſt common, and the moſt eaſie to be 
try'd. | 5 


SC H O L. I. To the Preceding De- 
finttions. . | 


Tho? the Perſpective Table may be 
plac'd in various Poſitions, with Reſpect to 
the Eye, or Ground Plane, whereon it ſtands, 
yet it is commonly imagined to be perpen- 
cular to the Ground Plane; this Poſition 


being of all others, the moſt ready and fami- 


liar to us, Tho? we ſhall ſhew in the enſu- 


| ing Part of this Treatiſe, how the Rules of 


drawing Pieces of Per ſpective, upon Tables 
Perpendicular to the Horizon, may be ac- 
commodated to Tables, in any other given 
Poſition whatſoever. 1 
In like manner, tho' we may conceive 
the Appearances of Objects, to be deline- 
ated upon Curve Superficies, whether Con- 
ve or Concave, as well as on flat or plain 
Superficies; 
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Superficies; yet for the ſame Reaſon as 
before, the perſpective Table is moſt com · 
monly taken to be a Plane. | 


sc Ho L. II. 


Hitherto we have only mention'd ſuch 
Lines (amongſt the Definitions) as lie in 
the Horizontal, or Ground Plane beneath 
the Eye. But as we may conceive an infi- 
nite Number of other Planes, ex. gr. Ho- 
rizontal ones above the Eye, Direct, De- 
clining, Inclining; and ſuch as do both De. 
cline, and Recline, or Incline together ; fo 
the various Sorts of Lines which may be 
drawn in theſe Planes, are alſo to be con- 


ſidered, and will all fall under the Gene. 


ral Rules, hereafter to be deliver'd. 


EXPLICA r10 N to the foregoing 
| Definitions. 


Fig. _ WKL the Geometrical or Ground 
Plane. 

AB D C the Perſpective Plane or Table 

H the Place of the Eye. 

PH the Heighth of the Eye, = E E in 
the Table. 

HE the principal Ray, or Hife of the 
Eye from the Table, which is = PF 
in the Ground Plane. 

DY, 


& WV 


11 
DY, Cn, OT, y 8, dire Lines. 
VW, XZ. Two tranſverſe Lines. 
E the Point of Sight. . | 
mR, rs, t U, MQ, oblique Parallels. 
Dt Mn OF ymrdG, the Section or 
ground Line. 13 
Pn, a Line from P parallel to the oblique 
Lines t U, MQ. 3 
Pd Parallel to the oblique Lines m R, rs, 
fAGE g BL, the Horixontal Line. 
HG, a Line from the Eye parallel to Pn. 
Hg, a Line from the Eye parallel to Pd. 
G, g, the accidental Points, relating to the 
oblique Parallels 
t U, MQ, and mR, rs, reſpectively. 


. I. 


The farther Parallel Lines are produced from 
the Sight, the nearer they ſeem to approach 
to each other; provided the Eye be 
placed any where, between the ſaid 
Parallels. * 


This is true, whether the Eye, be in the 


whether it be raiſed above, or depreſſed be- 


1. Let the Eye at A, be placed in the 
fame Plaue, with the Parallels BK, RM. 
(Fig. 2.) CON: 


ſame Plane, with the Parallels propoſed, or 


* a 
1 * 
— 


1 * 


r 
—— — — — — 
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CONSTRUCTION. 


Draw DC, LI, MK, Ofc. Perpendi- 


_ cular, as alſo: AQ Parallel to the Lines 
B K, RM. 


PEMONSTRATION. 
The Als LAT, MAK (whoſe common 


Vertex is A) have the Baſe LI the Baſe 
M K; but Perpendicular AQ > Per- 


pendicular AP (by Hypoth.) therefore 


Angle MAK < L AJ, — MK ap- 
pears < than LI, and the Parallels appear 
' nearer to each other in the Points M, K, 


than in L, I. QED. 


. Let the Eye at B, be placed above 
7 lies the Plane, in which the Parallels 
AH, DK, are drawn. (Fig. 3.) 


CONSTRUCTION. 


Croſs the Parallels, with the Perpendi- 
eular Lines AD, EG, HK, &c. From 
B, let fall BC perpendicular to the ground 
Plane, and carry out the viſual Rayes BE, 
BG, BH, BK. From C, draw CI Paral- 
lel to A K, DK; and tho” the Lines BC 
and CI, conceive a Plane to paſs, whoſe 

common 


a/ Ah a ai a 


— 
— 


oi 9” 


dapat hapuy 


a 2 


E 
$ 


BING 


to the Plane AD 


Points H, K, than in E, G. L. ED 


1. 13 Þ 
common Sektion, with the Ground Plane, 
will be that ſame Line CI; and with the 
two viſual Planes, will be BF and BI. 
Lefth, 2 the? Points C and K, 2 wich a 


ine. 


DEMONSTRATION. 


Becauſe (Cootr) BO 1s Perpendicular 

K, thereſore the Al 

B CI, B CK are Rectangular at C. Far- 

ther, ſince (Conſtr.) TK is perpendicular to 

Cl, therefore the A CIK 1 Is alſo rectan- 
gular at J. 

Therefore, B Ka = CK1+BC1 — 


CI + IK +BC1 IRA + BI. 80 


that B KA IKA + B14; Therefore the 


Angle BIK is a Right one, and therefore 
BIH 1 is a Right one. After the ſame manner, 
it may be demonſtrated, that the Angles 


BEG, BFE are Right ones. Therefore, 
in the ReQangular Triangles, BIH, BFE, 
becauſe the Baſe HI EF (H Iypoth.) and 


BI. > BF (for by Hypoth. CI > CF) 
therefore ſhall 4 EBF > HBI. 


For the ſame Reaſon, GBF. K BI. 


Therefore, GB EN KB H. Thereſore the 


Parallels ſeem nearer to each other, in the 


COR OL, 


* 
— — —œ 


_ 


Rr. 


{as no | 1 
COROLLARYL II 
It is certain therefore, that Lines which i 
are really Parallel, cannot be ſeen Parallel. 4 
For to be ſeen Parallel, they muſt ap- F. 
pear Equidiſtant in all their Parts ; whereas a 
we are aflur'd by the foregoing Demon- MW T 
ſtration, that they ſeem continually to ap- W B. 
F 


proach each other : That is, they appear 
Converging. 1 TRE be 


COR O L. It. 


Parallel Lines indefinitely produc d, will 
appear to the Eye, to meet in a Point; be. i 
cauſe the Optick — ſubtended by the II 
Interval or Diſtance between them, at that B 
Iadefinite Prolongation, will become 7»- In 
_-_ or of no Quantity in a Phyſical MW B. 
Senſe. Ents” ow] 


PROP. IL 


The Rate at which Parallels ſeem} to 
converge, is determin'd by the Reci- 
procal Proportion of the Tangents of the ¶ of 
Opticł Aug les, to the Perpendienlar Di. va 
ſtances of the Eye from the ſaid Parallels. th. 


1. If the Eye be in the ſame Plane: 70. 
(Fig. 2.) Let the Parallels be R M, AQ, | 
| e 1 


[ 15 1 

and the Eye at A, and the Razes AM, AL, 
AQ, cut 7 tis Lite DC, KF, E, O, r 
ſpeQtively. 


From Similar Al A MQ, A F ro, 

AO: AQ:: RFO: Ma, 

From Similar ls ALP, AEO, 

AO: AP :; EO: LP, 

Therefore AQ: AP:: EO: FO; 

But EO: FO:: T, EA O: T FAO. 

Therefore AQ: AP::T EAO iT, FAO. 
2 E. D. 


2. If the Eye be out of the Plane, 
(Fig. 3.) let the Eye be at B, the Parallels 
AH, CI, and the viſual Rayes, as before. 


In the Rectan gular N BILE, y 

BT: HI: Ri. T, HBI, EL 

In the ReQangolar l BRE, „ 

BF: EF: : RA.: T, EB E, 

Therefore BI : BF :: .T, Kür: 7,88). 
_ E. D. 


C 0 R 0 | _ - 

Hence we ſee how the viſible Magnitude | 
of an Object increaſes or decreaſes, in its 
various Approaches to, or Removes from 
the Eye, viz, thus, That the apparent Dia- 
2 z are reciprocally as the Diſtances from 
'« Wl the Jr. | 
3 5 COR O. II 


ir - 
RO 


The Eye, in the ſame Poſition, looking 


at the ſame Object; removed to various 


Diſtances, EF, HI, there is 4 %% Propor- 
tion, between the Tangents of the Optick 


Angles, when the Eye 1s placed above at B, 


than when it is below at C. 
CONSTRUCTION. | 
8 Draw FL Parallel BI. 
| DE MONSRATION. 


T, ECF: T, HC I:: IC: CF, by No. x. 


IC: CF:: IB: LF, by Similar A BIC, 


LF C. : 


Therefore, T, E CF: T,HCI-::IB: LF. 


But T, EBF: T, HBI: : IB: BF, by No. 2. 

And IB: LFO IB: BF. Therefore, 

T, ECF: T, HCI> T, EBF: T, Hl. 
Q. E. D. | 


COROLLARY I. 


Parallel Lines ſeem to converge faſter, 


fo an Eye poſited in the ſame Plane with 
them, than to an Eye raiſed above, or de- 
preſſed beloi that Plane. = 
. SCH OIL. 


2 FY ' Y we ww a#r+ 


ww 
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In arguing here upon the Appearances 
of Parallels, we have taken the Truth of 
the old Maxim for granted, That 4 Space ſeen 
under a leſs Angle, x, 758 leſs, and under 4 
bigger, greater. And I believe the Caſe is 
ſo plain, that there will be little Diſpute 
about the Truth of it here. | 

PROPOSITION. III. 


If the Eye be ſeated any where without the 
| Parallels, they will ſeem to go farther 
from each other (or their Intervals to 
widen) to 4 certain Term of Diſtance ; 
and after that, continually to approach 
each other. „„ ES 
CONSTRUCTION. 

Let the Parallels LA, KC, (Fig. 4) 
whoſe Diſtance E G, is biſected in F, and 
and FQ draws parallel to them. Let the Eye 
be at D, in the Line E G produced. Upon 
the Center E, with the Radius FD, ſtrike 
the Circle DI H. On each other Centers, 
as M and B, taken at Liberty in the Line 
RF, and with the Radii MD, BD, ſtrike 
other Circles; the _—_ of which, ima- 
gine to cut the Parallels in the Points 
L, K; and the latter, in N, P. It is plain, 
that the Lines, LK, NP, ſhall each be 

5 a equal 


oÿIk 
equal to E G. For ſince the Centers M, B, 
are taken in the Right Line FR, which 
Line perpendicularly biſects E G, in the Point 
F; it is evident that the Lines, . jojning the 
Inter ſections of theſe Circles, with the Pa- 
rallels, viz. IH, LK, NP, ſhall be ſo 
many equal Chords, in theſe ſeveral Circles. 
Draw the Lines DI, DH, DN, DP, 
DL, DK. LO . | 
DEMONSTRATION. 


Becauſe the Angle DF B is Ur, there. 
fore in the ADF B, the Side DB > DF. 
So in the DF M, for the ſame Reaſon, 
DM > D F. Therefore the Circles, whoſe 
Centers are B and M, and Radii DB, DM, 
are greater than the Circle, whofe Center 
is F, and Radius DF. Since therefore 
the Chord IH = NP LK, and the 
Circle DIH is the leaſt of all the Circles; 
alſo the Angle ID H ſhall > NDP, or 
LDK, And therefore the Parallels appear 
fartheſt aſunder in IH, and from that Limit 
ſeem to approach to each other, both ways, 
viz, on one ſide towards NP, and on the 
other towards LK. Q. E. D. 1 


nor... 

_ As it has been ſhewn in ſome Inſtances, 
that Lines which are truly and ftridly pa- 
rallel, will ſeem not to be Parallel; ſo it 
| > may 


Lines firſt given; then a Circle being deſcrib'd. 


Lines to touch this Circle, being drams from 


* / ” a * 


„„ „ 0 

may alſo be ſhewn how, and in h Circa. 5 
ſtances, Lines which are 'realy not Parallel, | 
may yet appear either Parallel, or elſe. as 
Parallels. For we: muſt take Care here, 
not to confaund together two Notions, 

hich in the Nature of Things are very 
Jüfferent, viz, being ſeen 4s Parallels, and 
being ſeen Parallel. For two Lines to be 
ſeen Parallel, is for thoſe Lines to appear 
equally diſtant in all their Parts (as was 
hinted before, at Cor. 1. Prop. 1.) But for 
two Lines to be ſeen 4 Parallels, is for 
thoſe Lines to appear, after the manner of 
Parallels, or to appear 4s Parallels uſe to appear; 
that is, to ſeem inclining and converging 
towards each other, after the manner that 
ſuch Lines ſeem to do. Thus tis demon- 
ſtrable, that two Right Lines, which are not 
parallel to each other, may yet appear to ft, 
the Eye, (diſpoſed at a certain Diſtance. and | i 
Poſition) as Parallel Lines uſe to appear. i 

For if thoſe Lines be produced, till they con- ED | 
cur, and the Angle contained between them, be 
biſected, and the biſecting Line be croſſed at 
Right Angles, by two Right Lines, termina- 
ting on. each Hand, in the converging 


about the Trapeziam thus form'd, and two 


the Point, where the Lines at firſt produced, 4 
met one another; and laſtly, the two Paints o 3 | 


4, et 
r 


2 20 . 
Contact bring joined by a ſtrait Line: The Di- 
ſtance between the Point of Concourſe afore- 
mention'd, and the Point where the Line 
joyning the Contacts, croſſes the. biſetFing 
Line, is the Diameter of a Semi-Circle, 
which will be the Locus requir'd; or ſuch, 
that the Eye being placed in any Point 
thereof, the given converging Lines ſhall 
appear to it, & Parallels would appear, Fhe 
Anayfis of this Problem, evinces, That the f 
Locus is a Circle, as alſo how it is to be con. 
ſtructed; but as the * it ſelf is not ef- 
ſential to my Purpoſe, ſo neither is this 
a proper Place for ſuch Enquiries. 

Again, it might be ſhewn, in like man- 
ner, how two Lines not parallel, one be- 
ing a Right Line, and the other a Curve; 
may. notwithſtanding, appear Parallel, ot 
equidiſtant in all their Parts. For if 
ſtrait Line be drawn in « Plane; and ſome fixti 
Point taken therein, a» a Pole or Center, about 
which, the ſaid Line revolves, keeping ſtill in 


the ſaid Plane, while, at the ſame time, u. A 
other Right Line making auy oblique Angi, be 
with the Plane, revolves about the [ame Poim Wl th 
deſcribing thereby a Conical Surface: alſo if ſh 
Second Plane be conceived to be drawn, t! 
either Perpendicular or Oblique to the forme! 
Plane, by which Means, ſome one or o. 
ther of the Conick Sections is produced, then 1 


'tis demonſtrable, that to the Eye, poſited 
| : in 


— 


Fo 
{ 
* 


N 


n 

in the Pale (which is alſo the Vertex of the 
Cone) all thoſe anequal Intervals, contain d 
between the Conick Curve, and that Right 
Line, which is the common Section of the 
two aforeſaid Planes, will appear of equal 
Bigneſs, provided the common Sections of 
the Planes of Viſual Rayes, with the Second 
Plane abovementiond, be all Parallel one to 
another. N. B. When the Second Plane 
ne is perpendicular to the FEirſt, the Curve 
he form'd, will be an Hyperbola; when O- 
5 Jique, a Parabola, or Ellipſis. ; 
All Planes ſeated above the Eye, ſeem to 

ſink the more downwards, the further they 

are produced : Thoſe that are below the 

Eye, ſeem jo riſe upwaras ; thoſe on the 
Right Hand to approach to the Left, and 


thofe on the Left, to the Right, I 6 | 
CONSTRUCTION, =o 
Let the Eye be A, (Hg. 2.) its Heighth 0 ( 
AB, a Plane above the Eye RM, a Plane . +1 
below the Eye B K, the Table DC. Draw _ 
the Rayes AL, AM, AI, AK: Then 2 


{hall the Points L, M, appear in E, F, and 
the Points I, K, in G, . 
DEMONSTRATION. 
In the Rectangle Triangles RAL, RAM, 
whoſe Baſe B A is Common, the Perpen- 
+ 3 dicular 


EJ 
dicular, RM>RE, therefore the) Angle 
RAM> RAL, therefore A M falls with. 
out the Line AL, and therefore cuts the 
Table DC ina Point E lower than E. 
In like Manner, it will be proved that | 

the Point K appears Fg her” in the Table 
than 3 

And o it may be prov'd by the fame way 
of arguing, That Plarjes lying on the 7g 
Hand of the Eye, "ſeem to-ap oach nearer 
and nearer to the Leſt; as thoſe! all on the 
Left, to approach ithe Right: © 
For we need only to ſuppoſe the Eye A, 
to be Plac d between two Planes, as BK 
on the out an E. 5. on the Lak. There: 
fore, Se. 


O $) 


YEA wb BY 


The Truth of the WTR may o- 
therwiſe thus appear. Since any viſible 
Point as M, appears not to the Eye in the 
ſame Place that it really is in, but in ſome 
other Place in the ſame Ray AM, nearer, 
as at V; ſo likewiſe, ſince the Point 7, is 
not ſeen in T, but ſame where neater 
at z: For this Reaſon, the Space 7» 
ſhall appear in a N, that is, 2 down- 


wards. 


And for the ſame Reaſon, the Space PK 
ſhall appear in 5S, riſing upwards 1 
the Eye. | But 


8 n _ £5 w@a2 _-a a . 
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But *tis to be obſerv d, that as the Points 
Land I, are not ſeen there, but ſomewhere 
nearer in the ſame Rayes AL, and 41; fo 
conſequently the Space LM, cannot appear 
in LN, nor IK in IS, and therefore the 
Repreſentation of the Planes LM. IX, 
cannot be the Lines LA Na, I, Ss, is 
they are here drawn from the Points L and 
I: Becauſe, I ſay, the Points L and I, be- 
ing not ſeen where they are, but nearer to 
the Eye A; the Lines LA Nx, Ts S, can- 
not begin at the Points L and I, bur at 
ſome other Points between them and the 
Eye A. As for the Species of theſe Lines, 


R 


it's manifeſt they cannot be ftrair Lines, 


but Curves, approaching continually nearer 
and nearer to the Line 4 Q produc'd. 
Which Line A Q, will be asa common 


Ahmptote to them. 


The Nature of theſe Lines is to be de- 


termined by Obſervations and Experiment; 


namely, when it ſhall be determined at 
what Diſtances the Points T, M, do ap- 
pear in the Rayes AM, AT, from their 
true and real Places; that is, how far the 
Points n, N, Cc. are from the Points 
T, M, &c. A = 
From the Propoſition before demon- 


ſtrated, we may ſee the Reaſon of ſeveral 


Appearances. which are very common. 


= 2 
— w 
— _ i 
2 3 — — - 
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| INJ. 
COROLLA: 
The Floors and Pavements of Buildings 


(eſpecially thoſe that are very long) ſeem 


to riſe upwards, towards the Eye of the 


Spectatour, that enters them. ak. 


COHROL 
For which Reaſon, in Churches, ex. gr. 


the Pavement, in going from the Door, 


towards the Altar, need not be raiſed a- 
bove the Level, ſo that a Perſon ſhould 
continually aſcend in approaching towards 


the Latter, from the Former: Becauſe, be- 
ſides that there is already an Aſcent, 


* 


Which proceeds from the Principles of Op- 


ticks; which therefore ought not to 

made yet more conſiderable, by an actual 
Elevation of the Floor; there would be this 
farther Inconvenience, in raiſing it above 


the Level, viz. That the Orders of the 


remoter Columns, being. therefore neceſſa- 
rily ſhorter than thoſe nearer the Eye, 
they would be fo immoderately ſhortned 
in the Appearance, as to offend the Specta- 
tor's Eye very much at his Entrance. 


89 COR OL. III. 
The Roofs and Cielings of Buildings, ap- 
pear gradually to ſink down towards the 


Eye. COROL IV. 


te 


lo 


* 


1 
COR O L. IV. 


And therefore, any Roof or Contignation 
ought to be ſo much the Higher, by how 
much, the Area which lies under, extends 
it ſelf farther in Length, 

For otherwiſe, at a conſiderable Di- 
ſtance, it would ſeem to hang down upon 
the very Ground it ſelf. 04> 


COROL. V. 


Long Rowes of Colamns or Pilaſters, 
Trees, Walls, and the Sides of Buildings, 
contract themſelves to the Eye, and ſeem 
to grow narrower and narrower. 


EO LVL 


And for this Reaſon, in order to make 
Proſpects of this Kind truly pleaſing and a- 
greeable ; Care ſhould be taken, that the 
Breaath or Widenejs of them, be duly pro- 
portion'd to the Length they are defign'd 


to be of. 
1 0 


A Man may at any time, experiment the 
Truth of the foregoing Corollaries, in a 
long Portico or Piaxxa, adorn'd with Or- 

"mt 5 ders 


F 6 


ders of Pillars. There he may "oy how 


the Pavement ſeems to riſe, the Roof to ſink 
down towards the Eye, and the Side-walls 
to incline to each other; and all vergi 
to a Point : which Phznomenon was ma 
accurately deſcrib'd by the n 
Poer, in thoſe excellent Lines. 


| Porticus equals quamvis eſi denique duttu 
 Stanſque in perpetuuns Paribas ſuffulta Co- 
lumnis, 
Longa tamen in parte abſumma cum tots vi. 
detur, | 
Paulatim trabit anguſti faſtigia Coni; 
Tecta Solo Jungens, atque omnia Versen 


_ 4 „ Lern, „ 
1 Donicum (or Donec) in obje curum Coni con. 
ö 5 | | | duxit Acumen. 
1% | £4) | Lucret. Lib. 4. 


CO R. O L. VII. 


The Capital of Pillars appear ;nclinin 
downwards, and the Pedeſtals riſing up" 


£2 wards, 
1 * SORGUL VAL 


FR The — appears higher, hi it 
$4 really is. For, becauſe of the immode- 
« Ton rate Diſtance between it and the Eye pf 
Th the SpeQator; it ſeems to be of an equal 
þ 21 ry 
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Height with the Eye it ſelf. And there. 


fore every Spectator has a different optical 
Horizon, according to the different Alti- 


| tude of his Eye above the Plane of the 


real ſenſible Horizon (which is a Tangent 
to the Surface of the: Earth, in that Point 
where the Perſon ſtands.) .. , 
„Noe :-: + 
For the ſame Reaſon, the Convex Sur. 
face of the Sea, to an Eye placed thereon, 


% 
F 


appears differently Protuberant and Curv d 


from what it is in it ſelf, 
Carol x 
It follows likewiſe, that if a Row of 
Columns (ex. gr.) all equal in Height, 
and Perpendicular to the Horizon, were 


diſpos'd in Order beneath the Eye; thoſe 


which are the remote, would appear to be 
_ wp higher, in Proportion, than the 
PER4-IC e . 7:3 10-2 
But if they were diſpoſed above the Eye, 
thoſe which are the remoteſt, would ſeem 
to be more ſunk or aepreſſed, than the nearer 
ones. ? pr. 
For by the Propoſition, this is true of any 
Points (in theſe Magnitudes) which are ter- 
minated in the ſame Horizontal Line; 
therefore, it is true of all Points in them, 
terminated by Horizontal Lines; that is, 
of the whole Magnitudes themſelves. 
'SCHOL. 


1 


11 
8 CH OL. 


From this /a# Corollary, ariſes another 
Conſideration which deſerves Regard, viz. 
That Saperficies, which are exactiy plain and 
level to the Horixon, plac'd ex. gr. above the 
Eye, muſt neceſſarily appear ſunk in and 
hollowed. e e oh 

This infers the Reaſon and Uſe of thoſe 
Scamilli, whereof Vitruvius ſpeaks, as 4 
Remedy to prevent ſome unpleafing Ap- 


pearances, in a piece of Architecture. Sty lo- 


batam ita oportet ex æquari uti habeat per 


medium adjectionem per Scamillos impares ; 


. f* exim ad Libellam dirigatur, Alveolatus 


oculo videbitur, Vitruv. Lib. 3. Cap. 3. 


The fame Conſideration is likewiſe of 
uſe in the ſhaping of Inages and Statues, 
which are to be plac'd at conſiderable 
Heights above the Eye. For a Figure 
which ſhews all the exact Symmetry and 
Proportion, in the World, to the Eye, at 


one Elevation or Diſtance, will perhaps, 


loſe all thoſe Charms, and become down- 
right ugly at another, So that in thoſe 
Caſes, Art is to conſult and ſee, what is to 
be Added orT aken away ; that the great Ends 
of Beauty and Pleaſure may be Nan 

Sans | _ 


/ 
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for, according to the Nature and Conditions 

of the Place from which an Object is to be 

viewed. | 
Alia enim ad manum Species eſſe videtar, 
alia in excelſo, non eadem in concluſo, diſſi- 
_ amilis in aperto; in quibus magni Fudicii et 

Opera, quid tandem faciendum fit, Vitruv. 

Lib, 6. C 2. | | 

And again, Cum ergo que ſunt vera, falſa 

videantur, & nounulla aliter quam ſunt oculis 

probentur; non puto oportere eſſe dubium, quin 
ad Locorum Naturas aut Neceſſitates, Detra- 
ctiones aut Additiones fieri debeant : ſed ita 
ut nihil in his operibas deſideretur. 

It was owing not only to Knowledge in 
in Sculpture, but to Skill in Proportions, and 
eſpecially to the Knowledge of Optical 
Appearances, and the Reaſons of them ; 
that the celebrated Phidias, at once ſur- 
priz'd all the People of Athens, and tri- 
umphed over Alcamenes, who was his Ri- 
val, for Fame and Glory in the Art ef 
Carving. 


The STORT ve have in Tzetzes, Var. 
Hiſtor. Chil. 8. Hiſt. 193. 


. Teen theſe Perſons were both 
? of them excellent Statuaries, yet 
* Alcemenes underſtood only the Mechaniot 
ſervile Part of his Art; whereas Phidias 
8 2 


EW 1 4 
© being well ſeen in Geometry and Perſpe- 
© Five, knew how to render his Work 
* compleat by the Rules of thoſe Sciences. 
© Now, the Athenians having appointed a 
Statue of Minerva to be ſet up. in the 
© Market Place: Each of theſe} Artiſts, 
© was order'd to imploy his beſt Skill in 
© the making of one. Accordingly, Alca- 
© menes made a Statue of ſuch charming 
© Beauty, to an Eye which veiw'd it at 
* « ſmall Diſtance; that all the People at 
„ firſt Sight, adjudged him the Victory. 
And they thought themſelves ſtill more 
in the Right, when Phidiass Work ap- 
© pear'd. For, he conſidering at what 
© Height the Statue was to be plac'd, had 
© ſhap'd it accordingly ; making the Coun- 
© tenance horridly diſtorted, and all the 
© Limbs ſo diſproportion'd, that it look*d 
more like the Figure of a Devil than a 
* Goddeſs. And the Mob (who never judge 
© by Reaſon, and the Rules of Art, but by 
© preſent Senſe) were well-diſpos'd to have 
© made him ſenſible of their Reſentments, 
upon the Score of the Afﬀront they 
thought was offer d to Pallas, in making 
ſuch a filthy Thing to repreſent her: 
However, they houted him, and cried 
* up Alcamenes for an Artiſt beyond Com- 
© pariſon. And thus Matters ſtood (Phidias 
© enduring the Perſecution of the ignorant 
* Rabble) 


ſi 


eo 


© Rabble) till both the Statues came to be 

* ſet up at the appointed Height. But then the 

Scene was quickly chang'd. All the ſoft 

Strokes and Graces of Alcamenes's Image, 
quite diſappear'd; as on the other Hand, 

did the rough and barbarous Features of 

that made by Phidias. So that now (both 


| * being view'd at the proper Diſtance) the 

Former appear'd ugly, and the Larter, 

I © <xquiſitely fine and beautiful: And fo 

, Phidias, (beſides the Prize) went off with 

7 as much Praiſe, as before he had Con. 

. empt, from the Common People. 

g Such Trials of Skill are ſometimes ſeen 1 
q in other Arts beſides Sculpture; and there _— 
„are more Alcamenes's, and Phidias's, be- 


ſides thoſe who contended at Athens. 
PROP. v. THOR. V. - + 


If the Object be a plane Figure, ſeated in 4 
Poſition parallel to the Table; its Per- 
ſpectiuæ will be a plane Figare ſimilar {Nl 
thereto, (The Picture and the Original, 1 
will be like each other.) J 
& 


Tho? this may eaſily be conceiv'd, for 
the Section of the viſual Pyramid or Cone, 0 
by a Plane parallel to its Baſe; I ſhall, not- 
withſtanding, demonftrate it in Form, _— 

| the 


* 


. 1 
the ſake of thoſe who may deſire to ſee 2 
ſtrict Proof, for all the Conluſions ad- 
vanced to them, in this 9 


The Object (Fig. 50 being the Figure 
DEFL.; from = Eye at A, draw to | 
the ſeveral Angles barer the viſual 
Rays AD, AE, &c. b which Means the 
_ optick Py amid, ADREL is formed, and is 
alſo cut "by the Plane of the Table NRKS 
Parallel to DEFL, the Section produced 
being BCGI. Draw LE, and IC. 


DEMONSTRATION. 


| Becauſe the two parallel Planes are cut | * 
by the Plane AEF; the common Sections 
FE, GC, ſhall be parallel. Therefore 
the Als AGC, AFE, are Similar. So like- 
wiſe, are AGI and AFL, and for the ſame if 


Reaſon ACI and AEL. 2 ( 
Wherefore, AG: AF:: GC: EE. IÞD 
Alſo, AG: AF:: GI: FL. a p 
15 herefore, GC: FE :: GI: FL. the 
Allo, |. AG: AF:: A: A. rar 
And AC: AE: : CI: EL. 


Therefore, AG: AF:: CI: EL. 

Therefore, CT: EL:: GC: : 

GI: FL. „ ſince the Sides g AH 
the 


(a3) 


the: Ab CIG, ELF, are thus oporti- 
onal, it follows, that they are ate, 
a 1 lh ii 1 | 
And thus may all the reſt of N 2 
whereof the Op gel, and the Image are 
compoſed;ibe ſne wn to be Similar 
Therefore the polygonal. Tn them- 
Ane are mw 34 1 i Tt 


\The oi WA oo 1 0 gabe WA 
Figute, its Perſpe we is Diffu milar By 110 
when its. Poſt] fog is ngf Tarallel g. 
Plane of the Table. o 8 
But if à Circle; its perſpective may Be 
sssmiliar to it, that it m 77 a Circle in 
ut ſome certain Poſition: tho it does not lie 
ns can N the 5 _ becauſe the if __ 
re ¶ Cone may. be cut ſa contrari ly, by the P 
c- Wot the Table. ? | 10 
ne Thus (Fig. 6.) fu poſe the ObieaT DE 
a Circle the Table 60 1 Eyes Diſtance 
BD. We may determine from "theſe Data, 
a proper Height of the Eye as FB, fo that 
the viſual Cone DFE may be cut ſubca#- 
trarily in CD, and confoncently the Per- 
ſpeftive be a Circle too. Take BA =BD, 
ind then biſect the Line AE i in H, ſo chat 


AH or EH = DE- Wo BD - - on the Cen: 


D ter 


of 
the 


[24 ) 
ter H, and with the Radius AH ſtrike z 
Circle, cutting a Perpendicular from the 
Point B, in F; which will be the Place of the 
Eye ſought, and conſequently FB. its Heigh, 
Joyn AF. The Angle AFE = (becauſe 
of the Circle) therefore ſince FB Perpendr 
cular to AE, alſo the Angle AFB fhall = 
BEF. But becauſe AB = BD (Conftratt, 
therefore BHD = BFA, therefore BFD 
— BEEF. But BF parallel to GD, therefore 
BFD = CDF, therefore DEF — CDF, 
therefore the FCO is Similar to the / 
FDE, Wherefore the Cone is cut ſubcor- 
trarily, and the Perſpective CD. is a Circk, 


COROLLART H. 
Henee may be found ſuch a Piſtaniee o 
the Object or Eye, from the Table, tha 
the PerſpeQive ſhall not only be Spmila, 
but alſo in any given Proportion to th 
Original. Ex. Gr. If the Eyes Diſtana , 
bang given, ſuch a Diſtance het weer 
the Object and the Table were required 
that DLFEZT : BIGCOV :: p: q.. 
Since p: q::© DLFEZT : Bled 15 
EFa: GCa (becauſe the Figures are Sim 
lar) :: AEA: ACA (Similar Ql):: AG 1. 
APA (Similar A.) m7 prop 


nd t 


k 


1 


Tis plain, that ſuppoſing the Line Ap 


a 

x perpendicular to the two Planes, the Di- 
A ſtance PQ is eaſily determined; vis. 
. 2 

ſe NQ = - — 44 Xx AP. 

r q 

7 Ol. III. 

7D 


The Object continuing in a Poſition pa- 
allel to the Table; whether the Eye 


1 oves nearer or farther from the Table, 
4 hile the Object keeps its Diſtance, or the 
by Object moves while the Eye keeps the fame 


Diſtance, or the Table moves, while the 
ye and Object keep their Places; in ei- 
her Caſe, there is no Alteration, of the 
Species, of the Perſpective, but only of 
he Magnitude thereof. But of theſe things, 
n another place. ” : 


PROP. VI. 


any 41 the Conical Sections, are only the Per- 
ned ſpective Repreſentations of the Circular 
red, Line, of the Baſe, upon Tables in va- 
rious Poſitions, to the Eye ſeated in the 
Vertex of the Cone. 


Ss, 
x 

rv 1 3 

E. 0 


tha 


» 


It will need no Figure, to prove this 

ropoſition to them, thor know the Cone, 

nd the ſeveral Sections of it. | 
D 2 For 


r 7 


1 = 
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- rallel to a Plane, which coming out of 


ia this Caſe, are our viſual projecting Raj) 
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Fs). - 


For the Cone being cut hy a Plane, pa- 


the Vertex, touches the Cone in its Side; 
or which is all one, meets the circular 
Baſe in one Point only) if the Plane of this 
Section, be made the Perſpective Table, 
the Repreſentation of the Circular Arch, 
will be a Parabolical Line. 

But if the Table be parallel to a Plane, 
which meets not the circular Baſe, at all 
it will be an Ellipſis; or if parallel to 1 
Plane, which cuts the Baſis, an yerbola. 

The Reaſon is, becauſe the right Lines 
drawn on the Surface of the Cone, from 
the Vertex, to the ſeveral Points of the 
Circumference of the Baſe (which Line 


do trace out upon the Planes of the ſever: 
Sections (which are our Perſpective Tab 
the Conical Curves ; which therefore an 


only ſo many Peices of Perſpective, to a al 
Eye poſited in the Vertex. Q. E. D. 
OOo Ii; 
One and the ſame Conick Section, mi 5 


be the Perſpective of an infinite Number 
different circular Arches. For the Geom 
iricians demonſtrate, that any Parabola, mi) 
be adapted to any Cone; and any Ellipſis 0 
Hyperbola (though not to any Cone, r 


lealt 


EE 
eaſt) to various Cones, differing in Species. 


COROL. II. 


Any of the Conick Sections may be, the 
Perſpectives of each other, to the Eye (as 
before) plac'd in the Vertex. | 

Ex. Gr. Suppoſe a Plane cutting the 
Cone, and producing a Parabola. Thro' 
the common Section of this Plane with the 

circular Baſe, ſuppoſe an infinite Number 


wy 

; of other Planes to paſs, each cutting the 

1c; Cone between its Vertex, and the Vertex 
j 


of the foremention'd Parabola. Any oue of 
this infinite Number of Planes, being taken 
at Liberty, for a Table; the Eye ſees the 
Parabola, as an Hhperbola thereon. 

And ſo of any of the reſt. The thing 
is ſo plain, that any one, by only drawing 
a Cone, may abundantly fatifie himſelf of 
all the Particulars, | | 


0 L. I. 


From this Generation of the Conick Se- 
tions, wherein we conſider them as the 
Perſpectives of the circular Baſe, ariſes a 
Speculation, which is not unworthy of 

otice ; and that is this, 4Þ 

The whole Area of the Ellipſis in any _ 
Cone, lying all entirely above the Circular 34 


D 3 Baſis, | 4 


— as - * -. 
* — * 4 
—— = 
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En morons © 
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Baſis, or between the Vertex and it, 3 
therefore, the Projection of that whole 


_ Baſis. | 


But the Hyperbola and Parabola, bein 
Curves which do not include Space, but 
run out ad inſinitum, are projected after an- 
other Manner. In the Parabola, ex. gr. 
that Part which lies above the circular Ba- 
ſis, is the Projection of a determinate Arch 


of the Circle, and the remaining infinite 


Portion thereof below the Baſis is projected 
from the Complement (of the ſaid Arch) to 
the whole Circle. For the 14ſt projecting 
Rays is the Side of the Cone, parallel to 


the Axis of the Parabola. 


In the Hyerbola, that Part which is 4. 
bove the Baſis of the Cone, is likewiſe the 
Projection of a determinate Arch of the 


Circle, but the remaining I»fnite Portion 


below the Baſis, is projected, not from the 
Complement of the former Arch, to the 
whole Circle, but from the Complement 


thereof, to that Arch, which is determin d, by 


a Plane paſſing out of the Cones Vertex, pa- 
rallel to that which generates the Hyperbolu, 
J ſay, the gate Portion of the Hyper- 
bola below the Baſs of the Cone, is form'd, 
by projecting only that Arch (which lies 
between the Plane mating the Section, and 
the Plane out of the Vertex parallel thereto) 
upon the Plane making the Section. 

g Now, 


A4 * te . 
n N Oy N 
5 N 4 
, 
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Now, as in all Projection whatſcever, 


either the Plane we project on, is plac'd 


between the Object and the Eye, or elſe 


the Object, between that Plane, and the 
Eye; ſo it has been uſual to call the latter 


Sort of Projection, an INVERTED PER- 


SPECTIVE, or a DEFOR MATION: For 
in all the common Scenographict Repreſen- 


tations, the Table is always plac'd between 


the Eye and the Object. Now both theſe 


kinas of Projection take place, in that Gene- 


ration of the Conick Sections, we are ſpeaking 
of. Nay, and both too, in the Formation 
of one and the ſame Section. 

The whole Elipſis, is a regular Scenopra. 
phick Projection, the Table being between 
the Object and the Eye. | 

So likewiſe are thoſe Portions of all Pa. 
rabolas and Hyperbolas, which lie above the 
Baſis of the Cone. | 

But the remaining Infinite Portions of 
thoſe Curves, below the Baſis, are Inverted 
Perſpectives or Deformations ; the Circular 
| Arch, which is the Object projected, lying 
between the Eye, and thoſe Parts of the 
Planes of theſe Sections, on which the 
Projection is made. 


r 
Since the ſame general Affections which 


ere demonſtrated of Cones, whoſe Baſes 


D 4 are 


40 ] 
are Circles, are 2 icable likewiſe to ſuch 
Cones, whoſe. Baſes are any of the Conick- 
Seftions, (per Append. de Sectionibus Pyra- 


midum quarum Baſes ſunt Seftiones Conice; 
M. de La Hlire) tis plain from hence, that 
we may determine how, and in what Cir- 
cumſtances, any Conick Section, ſcated in 
the Ground Plane, ſhall become any other 
Conick Section whatſoever in Perſpective. 
That is, what Section ſhall be produced, 

by the Plane of the Table cutting any 
fort of Cone, whoſe Baſe is __ e 

Parabola, or Hyperbola. 


Tk Ah. a th as aro 2.6 a. 


. 


p R 0 P. VII. G 00 

It may be, that Lines, which are hot paral- 
lel in the Ground Plane; may come in- 
to parallel Lines on the Table. Or, The 


Perſpectives of ä Lines, ma 
be Parallel. 


Suppoſe the Non-parallel Lines to be p. 
PD, NE, the Eye at K, its Height KV, ar 
the Table, RSCT. th 

Let the Eye be ſo poſited, that the Lins Wl of 
PD, NE, may lie in the viſual Planes KVD, w 
K VE; whoſe Iaterſections with the Ta. FH 
ble are AP and BN, and therefore the th 
Repreſentations of the aforefaid Lines to aj 
the Eye at K. to 

T ſay that AP i is parallel to BN, if the th 
Eye be 8 — For 


For becauſe KV is perpendicular to the 
Ground Plane, therefore the Planes KVD, 
KVE, are perpendicular to the Ground 
Plane. And becauſe the Table RSC is 
likewiſe Perpendicular thereto; therefore 


AP, and BN, the common Sections of 


theſe Planes, are perpendicular to the 

Ground Plane, and therefore parallel to 

one another. Q. E. D. 4 
iCOROLLARY:L 


The Trapezium PDNE is repreſented 
on the Table, by the ReQangle APBN. 


EUROL It 


Hence the vulgar Method of rectify ing 
a deformed Object; or placing the Eye 


in ſuch Manner, that. a rude and irregular 


Picture, ſhall from a certain Point, appear 


regular and beautiful. For thus, the Tra- 


pezium PDNE, which may be as diſtorted 
and unſhapen as one pleaſes, will fall on 
the PerſpeQiveTable in the compact Form 


of a Rectangle, as APBN. And therefore 


were the Parts of any Image, ſuppoſe a 
Humane Face) diſpoſed up and down in 
the Cells of this Trapezium, they would 


appear, in an agreeable Order and Poſture 


to the Eye, in the correſpondent Cells of 
the Rectangle upon the Table. | 
135 | __CORQL, 


| ſort of Perſpective. 


Horizontal Plane, is projected into a Tra. 


[ 42 ] 
COROL II. 


Hence it appears, that this Practice of 
Deforming, is rightly Term'd, An Inverted 


For as in the common Perſpective, a Re- 
ctangle ex. gr. lying in the Ground or 


pezium upon a vertical Table, placed he- 
tween the Object and the Eye; ſo in De. 
formations, a Rectangle drawn in a vertical 
Blane, is projected into a Trapezium, upon 
a Horizoztal Table, which lies farther 
from the Eye than the Object does. 


COR OL. Iv. 


The Points D, and E, and conſequently 
the whole Deformation, are determin'd, 
by drawing out the viſual Rays KA, KB, 
till they interſect the Ground Plane in D, 


E, and then joyning DE. pa 
. | Ey 
COROL T —- 'W 


Otherwiſe, the Lines VP, KA,and VN, the 
KB, produced till they meet each other; WM /«- 
meet in the ſame Points D and E, as be- the 
— a | h 


COROL 


[43] 
COROL. VI. 
The Line DE is parallel to PN, fo that 
the Deformation of a ReQangle, is a Tra- 
pezium, whoſe two oppoſite Sides are 
parallel. 


PROP. VIII (Fig. 7.) 
There is an infinite Number of Points, in 
which the Eye being placed, (hall project 
Diverging Lines upon the Ground 
Plane, into Parallel ones on the Table; 


and the Locus of thoſe Points, is eaſily 
determin d. | 


Suppoſing all, as in the foregoing Pro- 
poſition: Produce the diverging Lines 
DP, NE, till they cut each other in V; at 
which Point, erect the Perpendicular VK, 
which extend at Liberty. I ſay, the Per- 
ſpectives of the Lines DP, EN, ſhall be 

parallel to each other on the Table, the 

Eye being placed in any Point of this in- 

Jl fnite Perpendicular. 

For taking any Point therein, as K, for 

N, che Eye's Place, and drawing out the vi- 
r; /a Planes KPD, KNE; it's evident that 
x- Wl chefe coincide with the Planes KVD, KVE 
which being perpendicular to the Ground 
Plane VDE, their common Sections with 


8 


r 


che Plane of the Table, Ap, BN, will be 


demonſtrated (as before) to be parallel to 


each other. Therefore, Gc. Q. E. D. 


SCH 0.L 


We have in this Caſe, an Inſtance (tho 
depending on another Principle) of the 


Truth of what was before diſcours'd at 


Schol. Prop. 3. viz. Concerning Lines which 
are not parallel, appearing as Parallels, 

For ſince all the Points of the Lines PD, 
NE, appear in AP, BN, which are ſtrictly 
parallel to one another ; tis evident that 
the two former Lines are ſeen 4s the two 
latter, that is, as parallel Lines. And how 
that is, we have demonſtrated at Prop. 
T, 2, 3. 3 


L E M. I. Fig. 8. 


If the Parallels LM, GV, HN, &c. in the 
Baſe of the Triangular Priſm ABLHMN, 
be produced at Liberty towards P, Q, R, 
&c. any Lines as Al, AK, drawn from 
the ſolid Angle A, to any Points as I, K, in 
thoſe Parallels, ſhall neceſſarily interſect 
the Lines NB, VB, running up from the 
Points N, V, to the other ſolid Angle B. 


DEM ON. 


n 


IT 


[ 45] 
DEMONSTRATION. 


For the Line NR, ex. gr. being in the 
Plane of the Parallelogram ABHN; *tis 
evident, that a Line drawn from A to a 
Point as I, in the Bafe HN, produced, 
ſhall cut the oppoſite Side BN in ſome 
Point as e, by the way; ſo in the Parallelo- 
gram ABGV, the Line AK, ſhall cut BY, 
ink; and ſo of all the reſt. Therefore, &c. 
E 

| 15 L E M. II. 


If an Eye were plac'd at A, it would 
project the Point I into e, or K into &; or 
any other Points in the parallel Lines RN, 
VQ, into ſome Points of the Lines NO, 
VS, running up to the Angle B. And 
therefore, it would project the parallel 
Lines NR, VQ, MP, infinitely produced, 
into the Lines NB, VB, MB. 


P R O P. IX. Fig. 8. 


The Perſpectives, of all Lines which are pa- 
rallel one to another, and not parallel to 
the ground Line, do run up into one and 
the ſame Point in the Table, 


| This is the main and great Propoſition 
in this Science, and is thus eaſily and uni- 
verſally 
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=] 
verſally demonſtrated, by the Help of the 
two foregoing Lemmata. 


DE MONSRATION. 
M. 


'Suppoſe the Parallels MP, VQ, NR, &c. 
I fay, the Perſpectives of theſe ſhall all 
run up into one and the ſame Point. By 
Lemma 1. the common Sections of all the 


Planes, AHR, AGQ, ALP, Cc. with the 


Plane CDFE, muſt neceſſarily meet one 

another in the ſolid Angle of the Priſm B. 
By Lem. 2. the Plane CBDFVE is a 

Perſpective Table to the Eye plac'd at A, 


the other ſolid Angle of the ſame Priſm ; 


and therefore the common Sections of the 
aforeſaid Planes, AHR, AGQ, ALP, &c. 
with the Plane CDFE, will be the Per- 
ſpectives of the Parallels NR, VQ, MP, 
and therefore theſe Perſpectives muſt ne- 
ceſſarily be the Lines NB, VB, MB, &c. all 
meeting in one and the ſame Point B. 


SED. 
Sonos TE 


From hence again appears a Reaſon 
why in long Rooms and Walls, or Rows of 
Treis and Pillars, the Sides ſeem cloſer one 
to another towards the farther End, then 
at the Parts nearer the Place of the Eye. 


C ORO. 


W an 


nn heed 0 


b hy a 
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COROL. I. 


; It any Object, as I, were removed out 


to the Horizon, the viſual Ray AI, would 


coincide with ABO, ſo would all other vi- 
ſual Rays coincide with each other in the 
ſame Ray AB. 


601. ot 


From hence it follows, that the Point 
to which the Perſpectives of any Parallels 
converge, is there where a Line from the 
Eye parallel to thoſe Parallels, ſtrikes the 
Table, For all the viſual Rayes coincide 


at laſt in the Ray AB; which is the com- 
mon Section or Side, of all the parallelo- 
gram Superficies ALOP, AGOQ, 


AHOR, Ge. | 
Therefore ſince (from the Conſtruction 
of the Figure) AB is parallel to each of the 


infinite Lines in the Baſe; the Conſequence 


is clear. 


COROL. IV. 


The Ray AB ftrikes the Table at right 
Angles, when the Lines NP, N R, Cc. 
are perpendicular to the ground Line MN. 


But if MB, NR, &. cut the ground 


Line obliquely ; the Angle ABC will fill 
E equal 


. : ſ 48 1 
equal PMN or RNE, &«. that is the Ray 
AB, will always make the ſame Angle with 
the Line CBD in the Table (which we 
| ſuppoſe parallel to MN) as the oblique Pa- 
rallels men do _ the Line ee ; 


i . 


CORO V. 


If the Plane MPNR be oarallel to the 
Horizon ; "tis plain that the Line CBD,will 
be that, which we call the Horizontal Line; 
whoſe Elevation above the ground Plane, 
is juſt equal, to the Height of the Eye. 
And conſequently, .it will follow, . that the 
PerſpeCtives of all Parallels, whether per- 
pendicular or oblique to the ground Line, do 
run up to ſome Points in the Horizontal 
Line. But if the Plane MPNR, bẽ 8. 
ther elevated above, or depreſs d below 
Horizontal Plane ; then the Point dy 
Perſpectives of theſe Parallels will meet, 


Abt 


will accordingly be found in the Table 4. 


bove or belom that, Which is common 
called the Horizontal Line. 


Co vr. 


bf he Parallels MP, Vo, NR, 5 be 
at right Angles to the Line FE, then B, 
{ſhall be that, which we call the Point of 
Sight; j 


gebe; but if the 1 be obliqus to 

dental Poiut. | 
COROL VII. 

From what has been ſaid, appears the 


Method of finding out the Points, to 
which the Perſpectives of any Parallels, 


verge upon the T able. Vis. 


Perpendicular, parallel to the Parallels pro- 


From that Point carry up 4 Perpendicular, 
equal to the Height = Eye. Where that 


il Perpendicular interſetts the Horizontal Line, 
1- Vill be the Point fought. 

Ie : EN 
Therefore, to determine the Point of 
t, MWSight, is only to let fall a Line from the 
Eye, perpendicularly to the Table. 


COROL. vn. 


When the oblique Parallels, cut the 
Ground Line, at an Angle of 45 then the 
"0izits of Diſtance, become the proper Acci- 
iental Points, to which the Perſpectives of 


co ROL 


of thoſe Parallels * 


the Line FE, then B ſhall be ſome Acci- 


lying in the Plane of the Horizon, do con- 


Draw a Line from the Foot of the Eyes 


gd, and ſee where it cuts the Ground Line. 
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"COROL IK. 


By how much the more obliquely, an 
Parallels fall on the Ground Line, by ſo 
much the farther, is the Point to which * 
their Perſpectives converge, diſtant in the | 
Horizontal Line, from the Point of Sight. 


CORKOL X 


If any Angle be made at the Eye, equi 
to the Angle contained ander the Sides of 
any Poligon; the Leggs comprehendin 
that Angle, will ſtrike the Table in tho 
Points, to which the Perſpectives of al 
Lines, parallel to the ſaid Sides, will con- 
verge. Thus in an Equilateral Triangle; 
ex. gr. Thoſe Points will be determined 
by the Leggs of an Angle of 600: In; 
Square, by an Angle of 90%: In a regular 
Pentagon, by one of 1082; and ſo inevery 
regular Figure the accidental Points (i 
which the Perſpectives of all Lines pa- 
rallel tothe Sides of that Figure, converge) 
are marked out by Rayes, making an 
Angle at the Eye, equal to the Angle of the I, „ 

ſaid Poligon. - 


COR OL 


1 
S ORO TL. XI. 


The Perſpectives of all oblique Paral- 
es in the Horizontal Plane both belom, and 
bove the Eye, and in the two fide Planes, 
derpendicular to the former, will all con- 
ur in one and the ſame Point. So that 
n infinite Parallelippid, dwindles in Per- 
pective, into a Pyramid, as a Parallelo- 
ram does into a Triangle, and a Cylin- 
er into a Cone. 8 x 


COROL. XII. 


K 


If the Right Line, which is the Eyes 
Diſtance from the Table, be produced in- 
initely towards the Parts of the Eye; the 
ame converging Lines on the Table, will 
de the Perſpectives of the ſame Parallels 


- the Ground Plane, to the Eye ſeated in 
0 ny Point whatſoever, of that infinite 
ine. 


- And this ſolves, whar ſome have reckon'd 
2" fort of Paradox, in this Science, viz- That 
he he ſame Parallels ſhould be projected in- 


> the ſelf fame Lines on the Table, tho? the 
ye changes its Place and Diſtance. 


E 2 SCHOLT 
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-1 3 CH-O0:1; 


Since the Baſe of the Priſm (Fig. 8.) 
may be as well any ſort of Parallelogram, 
as a Rectangle; as alſo ſince the two oppo · 
ſite Triangular Planes, may be as well any 
Way inolin d, as ſtand perpendicular to the 
Plane of the Baſe: It follows, that the Pro- 
poſition, is by this Method univerſally de 
monſtrated, with Reſpect to any ſort f 
Lines, drawn in Planes, which lie in an 
Manner of Poſition to the Table. For d 
what Species ſoever the Prifm be, pr 
vided it be but a Priſm, yet ſtill the Lins 
MB, VB, NB, which run up to one folil 
Angle B, will neceſſarily be the Projectioꝶ 
of the Lines MP, VQ, NR, to the Ex: 
placed at the other ſolid Angle A. 


PROP. X. 


The Per ſpeftive of any viſible Point, is tri tt 
dietermin d, by the Interſection of a N. tt 
dial Line, (drawn from the Point of It 
cidence) and 4 Line connecting the Ex XK 
Diftance, ſet off in the Horizontal Lin, ic 
with the Diſtance of the Point ſeen laid ot 
in the Ground Liue. (See Fig. 9. [ 


1 COM © 


1 4 
CONSTRUCTION. LE \'Y 


Let Cbn d be the Table, the Eye at A, 
its Height AG — BH, the Diſtance of 
the Point ſeen, D from the Ground Line 
— ID = IE, the Diſtance of the Eye GH 
= AB = BC; the Radial BI — from 
the Point of Incidence I, to the Point B; the 
Line E connecting the Points C, E, 'cut- 

ting the Radial BI in L; the Line AD, 
drawn from A to the Point ſeen D, cut- 
ting the Table in the Point K. 

I fay that L ys the Perſpective of D. 

Draw CM parallel to BI, and FI and 
parallel to GH ; Join the Points GF, and 
laſtly draw AF. | 


DEMONSTRATION. 


Since the viſual Ray AD, cuts the Ta- 
ble in the Point K,; *tis plain from thence 
ro that K is the true Natural Perſpective of 
: the Point D. 

In Alſo by Propoſition IX, it appears, that 
x A. the Perſpective of D, muſt needs be 
found in the Radial BI, drawn to the Point 
of Sight B, from the Point of Incidence I. 
I ſhall now demonſtrate, that the Point 
L coincides with K, the natural Perſpes 
NM five of the Fane. D. 


7 The 


9 4m, ; — 1 i668 2 228 r Mis — — fe my 2 


56] 


The Ah DAF and DIK are Similar, for 
AF || BI. 
Therefore DF: AF :: DI: IK. 
Alſo the Hl CME and LIE are Similar, 
for CM || BI. 
Therefore ME: MC:: IE: . 
Now becauſe EI — DI, therefore Dl 
IF =IE IF IE +GH IE + AB 
— IE + AB—IE + CB — IE + Ml, 
therefore DF ME. 
Again, AF =BI = MC. 80 that the 
three firſt Terms of the f7# Proportion, 
are reſpectively equal to the three firſt of 
the latter, therefore the fourth Terms 
are reſpectively equal, that is IK — IL 
Therefore the Points K and L coincide, 
Therefore the Perſpective of the Point D, 
is truly determin'd by the Interſection of 
the Line CE, with the Radial BI. 
Q. E. D. 
Cc 0 R 5 


Hence it 4 that the Perſpective 
of any Point, will alſo be determin'd, by 
the mutual Inter ſection, of the Lines 
drawn from the two Points of Diſtance, to 
thoſe Points in the Ground Line, where the 
Diſtance of the Point ſeen, is laid off. That 
is, ſet off the Fyes Diſtance, both way 
from the Point of * Sigh, in the Horizonta 

Line; 


Q. a. => fd 


7 


Line; and the Diſtance of the viſible Point 


from the Table, both ways, from the Point 
of Incidence, in the Ground Line, and con- 
nect the Points above and below Alter- 
ately, with right Lines; ſo ſhall the In. 
terſection of theſe two Lines in the Ta. 
ble, be the true Perſpective of the Point 


given. 


mon Radial (drawn from the Point of Inci- 


dence) in one and the ſame Point. There. 


fore, &c. | bs 
XI. 


Any Portion of a direct Line, contiguous to 


the Table, is to its Perſpeftive, as the Sum 


| of its Length, and the Eyes Diſtance from 


the Table, is to the Length of the whole 


correſpondent Radial. 
CONSTRUCTION. 


Let the Diſtance propoſed be TM. (See 
Fig. 10.) The Perſpective of the Point 
M is at E, ſome where in the Radial TE, 
drawn from T the Point of Incidence, by 
Prop. 5, Draw GY parallel to AB, and pro- 


duce MT to cut GY in V. Then draw 


KV, from the Eye at K. | 
| E 4 DEMON.- 


For it may be demonſtrated by the 
ſame Steps, as above, that each of theſe 
Lines of Diſtance, will interſect the com- 


L 38 J. 
DEMONSTR ATION. 


Becauſe GY || AB, and VT || Gs, therefore 
GVS ST, and ſince KG — FS, and the 

Angle KGS FST, being both Urs, there- 
fore FT — KV. Farther ſince VT — GS, 
— KF, therefore VT KF. Therefore the 
Figure KFVT is a Parallelogram, there- 
fore FT || KV. Therefore the Hl KVM 
and ETM are Similar; | 
Therefore TM: TE::VM: VK, but VK 

— TY, 1 „„ . 

Therefore TM: TE: : VM; TE. Q. E. D. 


o 


When the Diſtance TM, coincides with 
SO, which runs up to the Foot of the 
Eyes perpendicular; then the Rule will 
be thus: As the Diſtance ſeen, is to its Per- 
' ſpeflive, ſo is the Sum of that Diſtance, aud 
the Eye's Diſtance from the Table, to the 
Height of the Eye. For now the Length of 
the Radial, coincides with the Height of M o 
the Eye, 2 


COROLRYI i 


E 9 


Point, 


\ £59) 
COUT. n 
Equal Portions being taken, of ſeveral 
direct Lines; that which paſſes thro the 
Foot of the Eyes perpendicular, will have 


its perſpective Contraction, of all the 
ſhorteſt. . 


CO RO L. U 


5 Hence may be computed the Proportion, 
between the Perſpectives of any Part of a 


direct Line contiguous to the Table, to the 
Eye plac'd, either at different Heights or 
different Diſtances, or different Heights and 
Diſtances both together; viz. By Corol. I. 
when the Line paſſes through the Foot of 
the Eye's Perpendicular ; and by the Prop. 
it ſelf, when it paſſes through any other 


CORKOL Ty, 
And becauſe the perſpective of any Part 


of a direct Line, not contiguous to the Ta- 


ble, is equal to the Difference of the Per- 
ſpectives of two Parts of the ſame direct 
Line, which are contiguous to the Table; 


therefore, by what has been ſaid, we can 


alſo determine the Proportion of the Per- 
| ſpectives, 
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| ſpedives, of any Segment of a direct Line 
not contiguous to the Table, to the Eye 
either at different Heights, or Diſtances, or 
both together. But of this, ſee more by 


and by, at Prop. XIIT. 
PROPOSITION XII. 


If any Line be parallel to the Ground 4 
its Perſpective in the Table, ſhall be parallel 
zo the Ground Line alſo, 6 £19 


CONSTRUCTION. 


Let the Line MN be parallel AB, (See 
Fig. 10.) the Ground Line; and drawing 
from the Eye at K, the Lines KN, KM, 
let us conceive the Plane of Rayes KNM, 
whoſe common Section with the Plane of 
the Table, ſuppoſe to be DE, which is there- 
fore the Perſpective of MN (by Def. XX.) 
and muſt now be ſhewn to be parallel to 
AB. Upon MN, erect the Plane MNXZ, 
perpendicular to the Ground Plane. 


DEMONSTRATION. 


Becauſe the Plane NMX is perpendi- 
cular to the Ground Plane, therefore it is 
parallel to the Plane of the Table. And 
becauſe the Plane KMN, cuts the m—_ 

It al 


/ 


161 
this this Plane NMX.Z, therefore the 
common Sections {hall be parallel. 


DE. Therefore MN and DE are 22 
but MN is parallel to AB (by the Hypo- 
thefis) therefore DE is alſo parallel to AB. 
Q E. D. 
P, 


1 Therefore if MN and HL are two Lines 
parallel to the Ground Line, their Per- 


ſpectives DE and PR, ſhall be parallel t to 


one another in che Table. 
2 0 R 0 * Th 


If any Line NM parallel ro the We” 
Line, be biſected in O, a Ray draven 
from the Eye to the Point of Biſection, 
ſhall biſect the PerſpeRtive of the ſaid Line 
DE, in C, | 

For the Triangles KCE and KOM are 
Similar. Therefore OM: CE : : KO: K. 


Again, the Triangles KON and KCD 
are Similar. 


Therefore ON DC:: KO: KC. 
Therefore OM : CE: : ON : DC. 
But OM=ON, therefore CE=DC. 


_ COROL. 


But theſe common Sections are MN and 
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C ORO LL. HI. 
The ſame things being ſuppoſed as be, 


fore, I ſay the Line NM is to its Perſpe- 


ctive, as the Diſtance between the Foot of the 
Eye's Perpendicular and the Line NM, to 


the Diſtance of the Eye from the Table. 


For the H les K D E and K N M are Si- 
milar, therefore NM: DE:: KO: KC. 

Again, the Ales K GO and CSO are 
Similar; | | 


Therefore KO: KC :: Go: GS. f 
Therefore NM: DE:: GO: GS, but K F 
— GS, | 


Therefore NM: DE:: GO: KF. Q. E. D. 


PROP. XIII. 


The Perſpectives of all Lines perpendicular 


to the ground Plane, will, if produced in 
the Table, be perpendiaular to the ground 


Line. 
CONSTRUCT, (big. 11.) 


Let CD be a Perpendicular to the 
ground Plane ; and ler the ere& Plane 
RCSD T, paſſing thro' the Line CD, be 
parallel to the Table. From the Points 
| £,D, 


_ 7 7 * 
| 


£63) - 


C, D, draw AC, AD, to the Eye at A. 


And let the Triangular Plane of Rayes, 
ACD, make EM for its common Section 
with the Plane of the Table. 


DE MONSRATION. 


Becauſe CD and EM, are the common 
Sections of two parallel Planes by a third 
Plane, they ſhall be parallel to one an- 
other : Therefore EM if produced, ſhall 
be perpendicular to the ground Line HLP. 
The tame may be demonſtrated of NO 
the Perſpective of IK. Therefore, &c. 
"= G 


Hence the Perſpectives of all Perpendi- 
culars to the ground Plane, are parallel 
one to another in the Table. 


n 


The Perpendicular CD, is to its Per- 
ſpective EM, as the Sum of the Diſtances 
of the Eye, and of that Perpendicular from 
the Table, to the Diſtance of the Eye 


from the Table; or, as the Diſtance be- 


tween the Foot of the Eyes Perpendicular, 


and the Perpendicular ſeen, to the Di- 


ſtance of the Eye from the Table. 
| For 
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1 For from Similar A's ACD and AEM, 

1 | tis DC: ME:: AD: AM... : DE 

FM | And from Similar l ADF and MIL, 
5 A:: 5: 

| | Therefore DC: ME:: FD: EL. 

- Wit | COROL, III. 


If two or more Perpendiculars to the 
Ground Plane, which are of equal Height, 
do alſo ſtand at equal Diſtances from the 
Table; their Perſpectives ſhall' be equal. 
Let the Perpendicular DC — Perpendi- 
cular IK: and the Diſtance LD — IH. 
- And let ME be the Perſpective of CD, 
and NO the Perſpective of KI. It was 
ſhewn in the Propoſition, that CD: ME:: 
FD : : LD, therefore for the ſame Reaſon, 
55 IK: NO:: GI: HI. But HI — LD (by 
\ the Hypotheſis) and ſince FL = AB — 
=; GH, therefore GI — FD, therefore CD: 
X ME:: IK: NO; but CD —TIK, therefore 
Fn EM—NO. Q. E. PD. 


N 05 CORO L. Iv. 


| Any Perpendicular to the graund Plans, is 
ö to its Perſpective; as a Parallel to the ground 
Line, at the ſame Diſtance from the Ta- 
ble, is to its Perſpective. Becauſe they are 
on both Sides proportional to the Lins 


[65] 


FD and F L; as appears by comparin 


of Propoſition XII. | 8 
And therefore, if the Perpendicular and the 

Parallel, are equal in the Length, their Perſpe- 

Hives will be equal alſo. 1 


co RO I. v. 
The Diſtance of the Object and Eye from 


the Table continuing; the Perſpectives of 


the ſame Perpendicular, are equal, whe- 
ther the Eye be plac'd at a 4% or a greater 
Height. 2 
The Os ject PG (Fig. 11) the Tab TK, 
the Eye at the two different Elevations A 
and S, in the ſame Perpendicular AC. 
Draw the Rayes AP, AG, SP, SG, inter- 
ſecting the Table in the Points q, o, p, e. 

Now, PG: qo :: AG: Ao (Similar Als, 
APG, Aqo):: CG: CK (becauſe AC pa- 
rallel TK). n 

Again, PG : pe: : SG: Se (Similar Als, 
SPG, Spe) :: CG : CK (becauſe of the ſame 
Parallels.) | 

Therefore PG: qo:: PG: pe, therefore 
qo = pe. Q. ED. 


. * * 


COROL. 


Cor. II. of this Propoſition, with Cor. III. 


Table: The Perſpectives of the ſame Per- 
ſtances, are in the Ratio compounded, of 


Eye from the Table, and the Reciprocal, 


2 ann * ** 
* * N 7 ” 0 * 


0451 
COROL. v. 


The Height of the Eye continuing, as 
alſo the Diſtance between the Object and 


pendicular, to the Eye at two ſeveral Di- 
the direct Ratio of the Diſtances of the 


of the Diſtances between the Object and 
the Eye. 
The Object PG, as before, its Perſpe- 


Ctives to the Eye at A and D, qo, and 


g b, reſpectively; determin'd by the In- 
terſections of the Rayes AP, AG, DP, DG, 
with the Table TK. £ 


'Tis, PG: qo:: AG: AO (Similar Ab, 
APG, Aqo) Ty 
AG :Ao::CG: CR, 
Therefore PG: qo :: CG: CK. 
Again, PG :gb:: DG: Db (Simi- 
lar A, DPG, Dbg) 
. DG: Ud:: 6 IX. 
Therefore PG: gb:: EG: EK. 
| PGXCK PGXEK. 
o gb: CG _— = 
CK. EK. CKxEG: EKxCG. 


”" LED 


From 


om 


1 


* 


From hence it follows, that the PerſpeQive; 
to the remoter Eye, is greater than that to 


the nearer. For ſince EG = EK - KG, 
and CG CK +RKG, therefore qo: gb 
: CK x EK + CK x KG: EK x CK + 
EK XK G; but EK > CK, therefore EK 
XK GSCK XK G, .. EKxKG+EKX 


CK> CK XK GEK x CK... gb> qo. 


ER 
3c H 0 1. 


By what has been demonſtrated at 
Prop. IT. and (with their reſpective Corolla- 
ries) may be determin'd, whatever relates 
to the Proportion between the Perſpectives 


of any direct Lines, and of any Lines Per- 


pendicular ta the ground Plane; whether they 
be contiguous to the ground Line, and to 
the ground Plane, or not contiguous, and 
that for all the various Caſes, of different 
Heights and Diſtances of the Eye. Twould 


be too tedious a Work, to go through them 


all here. Tis ſufficient to have ſhewn the 
way, both by Precepts and Examples, how 
to proceed in any of them that may occur. 
But for a farther Help, this preſent Figure 
may be confidered, wherein the Eye is 
plac'd at ſeveral Elevations and Diſtances 
from the Table, and the Perſpectives of 
both Sorts of Lines mention'd, are diſtinctly 

F repre· 


% 
% * 


me] .- 
repreſented, to put the Reader, the more 
_ eaſily, into the Way of arguing out any of 
theſe Particulars. Thus eg. gr. the Per. 
ſpective of the dire# Line GH, not conti- 
guous to the Table, is the ſame with the 
Perſpective of the Line GP, perpendicular 
to the Ground Plane, the Eye being, in 
either Caſe at A. And ſo of the reſt. 


1 G 
If any direct Line be divided into any Numb L 
equal Parts, the Perſpectives of that WM” 
equal Parts ſhall be unequal. 
CONSTRUCT. Gee Fig. 120 
Let the direct Line be DF, the two 
equal Parts BG, GF, their PerſpeQive 
NL, and LM, determin'd by the Interſe- * 
ction of the Rayes AB, AG, AF, with the 0 
Line SD, drawn from the Point of Inc 0 
dence D, to the Point of Sight S. Fron 
the Point N, draw NO, parallel to the © 
Line DF, and from the Point C, drav 
RC, parallel to AF. | | 
DEMONSTRATION. 5 
The A ABG and ANC, AGF, Ac 1 


are Similar, therefore AG: AC:: BG: 
NC. | Allo 


G1] 
Alſo for the ſame: Reaſon, AG: AC:: 
of CF: : CO, therefore BG : GF:: NC: CO, 
but BG = GF, therefore WC CO. 
ti. Again, the A NMO, NRC are Similar, 
he therefore NC : CO: : N R: RM, therefore 
| NR= RM: 
3. In the l AGB, his 4 AGB! is A chan | 
the 4 AFB, but MON — AFB, and LON 
—AGB, therefore LCN> MON. Now 
RC, parallel MO, therefore RCN 
MON, therefore LON > REN, therefore. | [i 
LN > RN. But RN RM, therefore LN . 
P RM, therefore NL > LM. = 
2. E D. 


0 OR 0 1. 


Hence it follows, that the Diviſions of 
any Radial Line, in the Perſpective Table, 
which. anſwer to any equal Diviſions of a 
direct Line; are not only «equal: But al- 
o that the Parts: grow leſs and leſs, as 
they approach nearer. in that Radial, 1 
Point of Sight. 8 | 


"PROP. XV. 


If 2 Lie 2 inclined, by any Angle Ps 
ever, to 4 Tranſverſe Line is the ground 
Plane; its Perſpective ſhall make the 
ſan Ang le with the Perſpective * that 


F 2 Trauſ- 


3 1 5 

Tranfverſe Line in the Table. (See 

Pig. 13.) 1 
CONSTRUCTION. 


Let the inclin'd Line be AC making 
any U as ACB, with the Tranſverſe Line 
BC; from any Point as A, in the Line AC, 
let fall the Perpendicular AB. From the 
Eye at R, draw the Rayes AR, RC, RB, 
interſecting the Table in the Points 4, b, c, 
which are therefore the Perſpectives of 

| A, B, Co 1 955 


DEMONSTRATION. 


Since BC 1s parallel to the ground Line 

NS (by Hypoth.) therefore bc parallel N 
by Prop: XII. Farther, ſince AB perpes- Ml C 
dicular BC, therefore alſo by Prop. $0 P 
ab will be perpendicular ; fo that the P 
Als ABC, abc are Rectangular at B, and te 
5. Now by Corol. IV. Pro. XIII. it appean Ml F 
that AB: BC :: ab: be, becauſe both are in 1 
Proportion of FB: Fn. Therefore the /\* 8, 
Bet | ABC and abc are Similar, having their MW an 
1s Sides about the equal Angles proportional MW th 
Therefore the Ile abc l ABC. Q. E. D di 


PROP 
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PROP. XVI. 


F in the ground Plane, there be drawn any 
Number of Parallels to the ground Line, 
being all of the ſame Bigneſs; and at the 
Extremities of them be erected Perpendicu- 

ars to the ground Plane all of the ſame 
Height; the Perſpectives of theſe Paral- 
lels and Perpendiculars, ſhall divide all 
the Radials, drawn through the Extremi- 
ties of the ſaid Perſpectives, ip the ſamg 
Proportion, | te. 


0 ON STRUCT. Fig. 14.) 


Let the Parallels to the ground Line, be 
OH, MI, NK, included between the ſame 
Parallels EN, FK, and the reſpective Per- 
pendiculars HR, QI, PK, whoſe Tops are 
terminated in the Line RP, parallel to 
FK. Produce the Line RP till it cuts the 


| Table ind; and draw the Radial Cd. Let 


8, V, W, be the Perſpectives of N, M, O, 
and m, n, o, thoſe of K, I, H, and X, V, Z 
thoſe of P, Q, R, Laſtly, draw the Ra- 
dials CSE, CmF, CXd, 


_ : 7 


9 


. 
DEMONST RAT. 
By Prop. XII. Cor. I. Sm, VN, Wo, are 


Parallels. Therefore SV : VW:: mn: no. 
Again, by Prop. XIII. Cor. I. Xm, Yn, 


Zo, are Parallels, therefore mn : no: : XY 


: IZ; therefore V: VW:: XY : YZ 
Therefore all the Ragials are cut propor- 
tionally. Q. E.D. ; 


The Practice of PERSPECTIVE. 
The Practice of Perſpective is Twofold, 


Direct and Inverſe. | 
The aire# Method, is that, by which 
we trace out the Appearance of any given 
Object, upon the Plane of the Table. 

The Inverſe, that, by which from the 
Perſpective given, we go back to the Ob- 
jet it ſelf; and ſo by a ſort of Linear Ii. 
veſtig ation, ſhew the Work to be rightly 
done. This is very uſeful and neceſſary 
in ſome Caſes, where a Doubt may ariſe 
concerning the Exactneſs of an Operation; 
and in any Caſe, *tis very pleaſant, thus 


to bring what is done to a regular Examen. 


The Geometricians have their Synthe/, 


and Analyſi, or Compoſitive and Reſolutivt 


Methods; and the Analyſts, their - Dire 


and Inverſe Method of Fluxions. And as 
tis 


= 


is a ſure Proof, that a Fluent is rightly 


determin'd, when the Fluxion thereof is 
exactly equal, to the Fluxion at firſt pro- 


poſed; fo tis certain likewife, that the 
Work is right in Perſpective, when by a 
fair Proceſs from what 1s done, we can 


come back to the true original Object it 
ſelf. And the Parallel would be exact in all 
Reſpects, if we did but ſhift Names, and 
call that the Inverſe, which before we call'd 
the Direct Part of the Practice of Perſpe- 
ative: We ſhall exemplifie both theſe 
Branches diſtinctly. But to proceed. 
Hitherto we have repreſented the Per- 
ſpective Table as ftanding ſideways, with 
Reſpect to the Eye of the Perſon that looks 
on the Page, where the Figures are drawn. 
And 'tis certain that this ſerves, to give 
the cleareſt Idea, of the Demonſtrations, 
of the Propoſitions, that are advanced in 
this Science. But now it will be neceſſary 
to repreſent the Table after another man- 
ner; that is foreright or direct to the Eye 
of the Reader: So that whereas, before, 
it was imagin'd to ſtand at Right Angles to 
the Plane of the Page, now we are to 


conceive it as Hing in that Plaue; this ſort 


of Repreſentation, being the moſt com- 
modious for Operation and Practice. 


F 4 1 ſhall 
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T ſhall begin with the firm Branch of the 
Practice of Perſpective, vis, How to deli- 
neate the true Scenographical Appearance of 


any Object given; or how to proceed from, 


the Object to the Perſpective; which is 
the direct Method. 

And in order to the making all things 
here as eaſie as may be; I premiſe, that 
the Method of determining the Perſpective 
of 4 Point, being ſhewn at Prop. X, aud 
the Corollary thereof; the Perſpectives of 
all Lines and Figures, are from thence like- 
wiſe determinable. _ 
The Perſpective of a Right Line, is had, 

by finding, and joining the Perſpectives, 
of its Extremities. 

The Perſpective of a Rectilineal Plane 
Figure, is had by determining the Per- 
ſpectives of all its Sides. 5 
IT be Perſpectives of Crooked Lines, or 

Crooked: lin d Plane Figures, are determin'd 
(at leaſt exactly enough for Practice) by 
carrying a Crooked Line, thro' the Per- 
ſpectives of a ſufficient Number of Points. 
Ihe Perſpective of a Solid, whether 
Rectilineal or Carvilineal, is determin d b 
finding firſt, the Perſpective of the Bal, 
and then ſetting off the Perſpectives of 
the Heights, from their proper Points of 
Seat in the Baſe, and joining the Extre- 

0 


ny wad „„ cl. ww 


—_ 

To go on a little farther, with theſe Ge. 
neral Directions; let it be obſervꝰd, that the i 
Perſpectives of all Lines, which cut the = 1 
Ground Line, at Right Angles are to be f 
carry'd up to the Point of Sight; or if at 
oblique Angles, then to ſome Accidental 
Point, determin'd according to Carol. VI. 
and Schol. Prop. IX. Tr 

And in General, that the PerſpeQives 
of all Lines parallel to each other, do run 
up into one and the ſame Point, in the Ta- 
ble; by the aforeſaid Prop. TX. | 

That the Perſpectives, of all Lines pa- 


5 rallel to the Section or Ground Line, are 
k to be drawn parallel to it, upon the Table; 
by Prop. XIT. | 
e That the Perſpectives of all Lines perpen- 
. dicular to the Ground Plane, are to be 


drawn in the Table, perpendicular to the 
r Ground Line; by Prop. XIII. 
d That Lines inclined in the ground Plane, iff 
y are to be drawn with the ſame Angle of | 13 
| Inclination, in the Table ; by Prop. XV. 19 
That the Parts of the Perſpective be- 1 7 
come anequal, and ſhorten more and more, 
the nearer they come towards the Point of 
Sight; by Prop. XIV. 
Theſe Directions relate more ſpecially 
and immediately to the Practice; though 
thoſe which flow from the reſt of the Pro- 
Poſitions and their Corollaries, are all of _ 
| : | ſuch, 
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© | ſuch, as will be uſeful in ſome Caſe or 
| Ss | other this Way. Thus (for Example) it 
' may be of great Uſe to an Artiſt that de- 
1 fires to he exact, to conſider what is ſhewn 
at Prop. XI, XII, XIII. with their Corol- 
laries, about the Augmentation or Diminu. 
tion of the Perſpective, upon the various 
Heights and Diſtances of the Eye: And to 
know in what Proportion of Magnitude, 
the Perſpectives of parallel and perpendicular 
Lines, are to be drawn upon the Table, 
to thoſe Lines themſelves. 
| And therefore, as theſe Uſes will be 
| _ eaſily found out and made, by thoſe who 
hh ſhall take the right Courſe to join good 
| Knowledge in Geometry, to this Part of 
Opticks: So I ſhall inſiſt no farther up- 
on that Matter, but come #0. propoſe ſome 
Problems, ſuch as may ſerve to exerciſe the 
Rules before demonſtrated. ** 
And for the more effectual attaining this 
End, we ſhall ſhew how they are to be 
done: 1. By the more common and expediti- 
Os way of 4 Point of Sight, and 4 Point of 
Diſtance ; and how, 2, By the Help of the 
Accidental Points. | 


PROD. 


OP. 


11 
PROP. XVII. P R O B. I. 
| (Fig. 15. No. 1.) 


To find the Seat of a Point in the Per -ſpeftive 
Table. 24 | 


By 4 Point of Sight and Diſtance. 


Let the Eye be A, the Point of Sight B, 
the Point of Diſtance D, the Point whoſe 
Perſpective, or Seat in the Table, is re- 
quired, F. The Line FD is perpendicu- 
lar to the ground Line GR, wherein is 
taken ED — DF. | | 

Then the Radial DB drawn from the 
Point of Incidence D, cuts the Line of Di- 


ſtance CE in /, which is the Seat of the 


given Point E, in the Perſpective Table. 


By the Accidental Points. (Fig. 15. No. 
8 2, and 3.) 


The former of theſe Figures. will ſhew 
the Reaſon and Demonſtration of this 
Way of practiſing, by the Accidental 
Points, the Table being repreſented ſide- 
ways; and the latter, the more ready and 
expeditious Way of Practice it ſelf, the 
View being here foreright. And in both, 
the ſeveral correſpondent Points are mark'd 
exactly with the ſame Letters, that the 
Reader might the better underſtand the 
Agreement betwixt them. Let 
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L .et the Eye beat 17 its Height AB, the 
Plane of the Table CDEE, the ground 

Line EF. 

The Difference between theſe ** 
is, that whereas the Object IKL at 
is repreſented very diſney as lying in the 
ground Plane, and is not at all confoun- 
ded, with its Image in the Table OPQ; 
at No. „. 3. the Object ik! ſeems to be con- 
founded with its Perſpective opg, although 
they are not to he concei "ed, as both lying 
in the ſame Plane, but 


the Table, erected perpendicularly upon 
the Line F; the ſeeming Coincidence of 
the Planes, ariſing from the preſent Poſi- 
tion and View. 

Let I be a * given in the ground 
Plane, (Fig. 1 No. 2, 3.) whoſe Seat in 
the Table 1s to be determin'd. 

From the given Point produce any 
two Lines, at Liberty, to cut the ground 
Line, as IN, IM. 
| From B the Foot of the Eye's Perpendi- 
cular, draw BE, BH, || to IM, IN, reſpe- 
ctively. At the Points F, H, (in the ground 
Line) erect the Perpendiculars FED, HG, 
each equal to AB. 

Join theſe Points D, G, with the Points 
M. N, reſpectively, and where the Lines 
PM, GN, interſect, as in O, will be the 


kl out behind in 
the ground Plane, and opꝗ in the Plane of 


Scat 


6 
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Seat of the Point I in the Table. (This 
being demonſtrated at Pro. IX, and its Co- 
rollaries, T ſhall not need to offer any thing 
of the Reaſon of i it here.) 


PROP. XVII PROB. II. Fig. 16) 


To find the Scenographick Contraition of 4 
Right Line, drawn in any ene tion to the 
ground Line. | 


By 4 Point of siglit and Diſtance. 


The Points A, B, C, asbefore. The Line 
given IH; and from the Points I, H, the 
Perpendiculars El, HG, to which DE and 
FG, in the Ground Line GD, are reſpe; 
dively equal. From the Points of Inci- 
dence EG are drawn the Radials EC, GC, 
which are interſected by the Lines of Di 
ſflance BD, BE, in the Points 7, %, which 
Points are the Perſpectives of ; H, and 
therefore being joy ned with a ſtrait Line, 
give ih for the Perſpective of the Line IH, | 
which was ſought. F 

Were the given Line parallel to the 


ground Line, as ex. gr. IK; its Perſpective 


is determin'd with Teſs Trouble Ri. For 
having found the Seat of the Point Lin 3, 
we need only draw from thence a Line pa- 
ralel to DG, which cuts the other Radial 
CG in E, and fo makes ik for the Peripe- 
dive of IK. There 
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There is no Need to add any thing a- 
bout the Perſpective of a Line perpendicu- 
lar to the ground Line. The Figure it 
ſelf, ſufficiently ſhews that Matter; as 
ex. gr. in the Lines EI and GK, whoſe 
Perſpectives are Ei and GK. 7.9 
To do the ſame by the Accidental 
Points: as 4 
1. If it be an Infinite Right Line, whoſe 
Scenographick Contraction we would have, 
as ex. gr. MK, infinitely produced towards 
K, and cutting the Table in M (Fig. 15. 
No. 2, and 3.) we have nothing to do, but 
to draw BF || to MK, and having ere- 
Red FD perpendicular to FE, and = 
AB, to join the Points D and M: So is 
my the Perſpective of the infinite Line 
2. If a Finite Line, as IM, and contigu- 
ous to the Table; we need only draw any 
other Line at Liberty, as NI, thro? the 
Point I the Extremity thereof; and then 
determine (by the laſt Prob.) O, the Seat of 
I, in the Table: For then joining the Points 
M, O, that Line is the Per ſpective Contra - 
ction of IM. ; 16013 
3. If a Einite Line, and not contiguous 
to the Table, as LIʒ this may be done 
two ſeveral Ways: | 


6 1. By 
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I. By Two Accidental Points. 


his is done by drawing two Lines at 


Liberty thro' the Extremities of the given 


Line, as LK, KI, to cut the Ground Line 


in Rand M, and producing LI it ſelf, to 


cut the ground Line in N; then having 


determin'd C, D, the proper accidental 
Points, to which the ſaid Lines run up in 
the Table, as alſo G, the Point to which 
the Line LI, infinitely ENG, runs up; 
draw the Lines CR, DM, GN : For then 
CR and DM, do cut off from the Line 


GN, a Segment OP, which is the Sceno- 


graphick Contraction of LI ſought. 


2. By One Accidental Point only. 


From the Extremities L, I, draw two 
Lines parallel to each other, till they cut 
the ground Line; and by what has been 


ſhew'd before, find the proper accidental 


Point, to which thoſe Parallels converge 
on the Table. 18 

Then having (as before) produced LI 
to the ground Line in N, and found G the 
proper accidental Point, to which is runs 
up in the Table. If two Lines are drawn 
from the Point, to which the aforeſaid Pa- 


rallels converge on the Table, to the Points 


where they cut the ground Line; __ 
| WI 


EA = 8 [i 82 1 
1 will cut off from the Line NG, the £ true 
Ferſpective 'of LI. 


PROB. It. 


To 8 any given Angle in Perſpe- 
C24 Ave. (Fig. 15. No. 1 253.) 1 


This is ſo plain and eaſie an Operation, 
aſter what has been ſaid about Points and 
1 Lines; that there ought to be but few 
1 Words, made about it. Ex. gr. Suppoſe 
nn the Angle #/: (Fig. 15. No.3.) were given. 
Having produced the containing Sides /k, | 
li, to the ground Line in r, », and carry'd 
Lines from 6 the Foot of the Eye's per- | 
pendicular, parallel to them reſpectively, | 
viz. be, bh, and erected the Perpendicu- 
lars, ec, ho — — ab, and laſtly joined the | 
Points c and r, g and » with right Lines: | 
I fay thoſe Lines cr, gn, form an Angle 
czp, or »pr, equal in Scenographick Repre- 
ſentation, to the Angle li. 


p RO B. IV. (Fig 18.) | 


To find the Perſpective of 4 Line, Perpenai- | 
cular, to the ground Plane. 


"This Problem i is abſolutely neceſſary, in 
order to the ſetting any ſort of Solid in 
Perſpective; 


Wr 
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perſpective; and therefore ought to be 
diligently explain d. | 3 
Let the Perpendicular given be NM, its 
Seat in the ground Plane I, its Diſtance 
from the Table IB, the Height OB=NM, 


ſet off in the Table from the Point of Inci- 
dence B. The Lines OA, BA, Radials car- 
ried from the Points O, B. In the Radial 


BA, the Point C, is the perſpective of I, the 
Point of Seat. From C is drawn CD, pa- 
rallel to OB, terminated in D by the Ra- 
dial OA. The Line CD is the Perſpective 
of NM. 5 | 
Or thus? From any Point in the ground 
Line, as E, ſet off the Perpencdicylns EF 
BO NM, and having determin'd the 
Point C (as before) draw CG parallel to 
the ground Line, to cut EA inG, then will 
GH perpendicular to the Ground Line, 
terminated by the Line FA, be the Perſpe- 
ive ſought. Or (which is the ſame thing) 
GH and CD will be equal to one another. 


For AB: AC:: OB: DC, Similar Als + 
AOB, DOC, and FE: HG: : AE: AG, Si- 
milar Als, ABE, AHG, and AE: AG:: 
AB: AC, Similar Ol ABE, ACG, 
„. FE: HG: -- | 
„. FE: HG:: OB: DC, 

But F E—OB, * HG == DC. 


G And 


many Perpendiculars are to be carry 


* 
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And it may be much more convenient 
ſometimes, thus to find the Perſpective of 
an upright Line, apart from the ret o 
the Perſpettive, and afterwards transfer it 


to its own proper Place in the Perſpective, 


then to ſet it off there at firſt. 

For when the Caſe is ſuch, that a great 

d up 

from the Perſpectives of their ſeveral Points 
of Seat in the Figure; by the Multiplicity 
of Lines, the whole will be apt to be ren- 
dred confuſed. | NY 
If it were required to determine the 
Perſpective, of a Line, any way inclin d 
to the ground Plane; it's readily done 
thus. 
Let fall a Perpendicular from the Top 
of the inclin'd Line, to the ground Plane, 
Find the Perſpective of that Perpendicu- 
lar; as alſo the Perſpective Seat of the Foot 


of the inclin'd Line. 


Draw a Line from the Top of the afore- 


ſaid Perſpective Height, to the Seat of the 
Foot of the given inclin'd Line, which will 


be the Perſpective ſought. 


PROP. 
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PROP. XXI. PROB. v. (Fig. 19.) 
To find the Perſpeffive of 4 Triangle, in any 


Poſition to the Table. | 
By 4 Point of Sight and Diſtance. 
Let KLM be the Triangle propos d. 


KE, LH, IM, are Perpendiculars from 


the Angles, to the ground Line; and from 
the Points E, H, I, are drawn the Radials 
EB, HB and IB. The Perpendicular's 


KE, &c. laid off in the Ground Line, give 


the Points D, E, G, the Lines drawn to 
which from C, interſecting the Radials in 


k,l, m, determine the Perſpective of the 


Triangle KLM. =P 
Dy the Accidental Points. 
Let the Triangle be KIL (Fig. 15. No. 


| 2, 3.) produce the Sides, to cut the ground 


Line in R, N, M, and then from B, draw- 


ing Parallels to them, in, E, H, F, erect - 
the Perpendiculars EC, HG, F D, and 


join the Points C, G, D, with R, N, M, 
reſpeQively : So have we by the Interſe- 
ctions of theſe Lines, the Triangle O PQ 
in the Table, for the Perſpective of IKL. 
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And it may be much more convenient 
ſometimes, thus to find the Perſpective of 
an upright Line, part from the ret of 
the Perſpettive, and afterwards transfer it 


to its own proper Place in the Perſpective, 


then to ſer it off there at firſt. 
For when the Caſe is ſuch, that a great 


many Perpendiculars are to be carry'd up 


from the Perſpectives of their ſeberal Points 


ol Seat in the Figure; by the Multiplicity 


of Lines, the whole will be apt to be ren- 


dred confuſed. i 


If it were required to determine the 
PerſpeQtive, of a Line, any way inclin d 
to the ground Plane; it's readily done 
ehus. - 1 | 

Let fall a Perpendicular from the Top 
of the inclin d Line, to the ground Plane, 
Find the Perſpective of that Perpendicu- 
lar; as alſo the Perſpective Seat of the Foot 


of the inclin'd Line. 


Draw a Line from the Top of the afore- 


ſaid Perſpective Height, to the Seat of the 


Foot of the given inclin*d Line, which will 
be the Perſpective ſought. 


PROP. 
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PROP. XXI. P ROB. v. (Fig. 19,) 


To find the Perſpective of 4 Triangle, in | 
Poſition to the Table. x | 22 20 


By 4 Point of Sight and Diſtance. 


Let KLM be the Triangle propos'd. 
KE, LH, IM, are Perpendiculars from 
the Angles, to the ground Liae ; and from 
the Points E, H, I, are drawn the Radials 
EB, HB and IB. The Perpendicular's 
KE, &c. laid off in the Ground Line, give 
the Points D, F, G, the Lines drawn to 
which from C, interſeQing the Radials in 
4, , m, determine the Perſpective of the 
Triangle KLM. | 


Þy the Accidental Points. 


Let the Triangle be KIL (Fig. 1 5. No. 
2, 3.) produce the Sides, to cut the ground 
Line in R, N, M, and then from B, draw- 
ing Parallels to them, in, E, H, F, ere& - 
the Perpendiculars EC, HG, F D, and 
join the Points C, G, D, with R, N, M, 
reſpeQtively : So have we by the Interſe- 
ctions of theſe Lines, the Triangle O PQ 
in the Table, for the Perſpective of IKL. 
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After this Inſtance, I ſhall not need to 
illuſtrate the Method of drawing Pieces of 
Perſpective, by the Help of the Acciden- 
tal Points, in any other Figures whatſo. 
ever; unleſs perhaps where tis nearer and 
more expeditious, to work that way than 
the other. Mis” | 


PROP. XXII PRO B. vl. (Fig. 20 i 


„ 5 TJ) repreſent in Perſpective, a Square, divided 
1 into ſeveral little Squares; one Side being 
parallel o the ground Line. 


Let the Square be AK GD. Let AY, ZH, 
In, qK, Perpendiculars to the ground 
=. Line, in which the Diſtances being laid 
5 off, mark out the Points Q, R, S, T, V, W, X. 
3 Let the Lines YO, ZO, nO, qO, be Radial. 
4 The Lines PQ, PR, e*c. carry*d from the 
0 Point of Diſtance C, interſect the Radial Oq, 
oy in g, m, I, k, from whence drawing ag, me, Il, 
= | ka, parallel to QR, we have the deſir'd Di- 
2 | Vviſions in Perſpective. | 


1 PROP. XXI. PROBYIL (Fig. 21) 


To ao the ſame when one Angle of the Square 
is turned to the Table. | 


kay PA © oc wa 1 * 
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This is moſt conveniently done, by the 
Help of the Accidental Points. 1 
— | The 
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The Lines of Inciaence being drawn, 
and the Diſtances laid off in the Ground 
Line (as uſual) let nS WZ be the perſpe- 
ive outlines of the Square MFNI. The 
Accidental Points are E and C, the Lines 
AE and AC, being parallel to MF and 
FI, by Cor. X. Prop. IX. Let the Points 
W, X, I, Z, be the Perſpectives of I, H, G, F. 
Then laying a Ruler thro' them and the 
Point E, mark out the Points 5, q, r, », 
which joyned with W, X, I, Z, will divide 
the Sides n8, ZW. So likewiſe, the Points 
u, o, p, Z, being found, a Ruler laid over 
them and the Point C, will divide the 
other two Sides of the Perſpective, ur, 
SW. And the Interſections of theſe croſs 


Lines, will determine the Perſpective of 


the little Squares, in the Original. 
PROP, XXIV: P RO B. VII. 

To ſet any Rectilineal Plane Figare, whatſo- 
ever, whether Regulus, or Irregular, in Per- 
„ 5 o7 5:8 int 


a 483444471: 4 


Find by the Rules afore-given, the Seats 


of the ſeveral Azgalar Points of the Poligon 


given, in the Perſpective Table. Theſe 


Points joyn'd with Right Lines, will give 
the Perſpective of the Figure propos d. 


_ PROB. 


dovu the perſpective Plane or Baſe FGHIK, 
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PROP. XXV. PRO B. IX. (Fig, 22.) 


Jo ſet any upright Priſm, or Fyramid in 


Perſpetive. | 
| Jt For a Priſm. 


Let the Baſe be ABCDE, whoſe Side 


A is parallel to the Ground Line, and the 


Height NO. By the foregoing Rules, find 
the Perſpective of the Baſe, which let be 
FGHIK, having drawn a Line from O, 
any Point in the ground Line, to L the 
Point of Sight; erect the Perpendicular 
NO equal to the Height of the Priſm, and 
join NL. At the Points E, G, H, I, K, a Ruler 
being laid parallel to the ground Line OZ, 
Interſects the Line LO, in the Points g, h, i, 
from whence drawing gR, hQ, iP parallel 
to NO ; itheſe ſhall be (by Prop. IV.) the 
per ſpective Heights of the Priſm at thoſe 
leveral Points, Where note, that there are 
but three different Heights in all, for thoſe 
that are to be raiſed upon K and I, will 
be equal one to another, ſo likewiſe with 
thoſe at Fand H, tho? leſs than the former. 
Lafth, that at G, will be the leaſt of all. 
The Reaſon of this is, becauſe the Side 

the Pentagon AB is ſuppoſed to be parallel 
to the ground Line. So that \now laying 


in 
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in a Place apart by it ſelf; upon K 
erect the Perpendiculars KP, IT, equal 
to the Perpendizular iP, and on the Points 
E, , ere& FO, HS equal to hQ; and 
Laſtly, from G ere& GR=gR, and join 
the Points PRS T, ſo you have the Per- 
ſpective of the whole Solid. 


For a Pyramid. 


Let the Baſe, as before, he ABC DE, the 
Height NO, and W the Center of the Baſe. 

Having drawn the Perſpedtive Plan 
FGHIK, and therein determin'd w the 
Seat of W; we have nothing to do, but 
from thence to carry a to the Ground 

Line, and at its Interſection with the Ra- 
dial LO, to take off (as before). the proper 
Perſpective Altitude, which isafterwards to 
be erected upon the Point w in the Plan. 
For Lines drawn from the Extremity here- 
of, to Angles F, G, H, I, K, will compleat 
the Perſpective of the Pyramid. 5 


PROP. XXWL PROB. XK, 
To ſet any Sort of Oblique Priſm or Pyramid, 


in Per ſpective. 


For Pyramids ; we ſhall need only one 
Perpendicular let fall from the Vertex, to 


the Ground Plane, 1 
G 4 Having 


18 
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Having therefore drawn the perſpective 
Plan, and determin'd whereabout in the 
Table, the Seat of that Point in the Ground 
Plane, on which the Perpendicular from 


the Vertex falls, will be; as alſo having de 
termin'd (by the Rules above given) the 


juſt Meaſure, of the Perſpective, of the 
ſaid Perpendicular- Laſtly, having ſet 
off this Perſpective Altitude, from its 
proper Seat in the Plan: There is no 
more to be done, but to draw Lines, 


from the Extremity thereof, to the ſe- 
veral Angles of the aforeſaid Perſpective 
Baſe or Plan. RO 


In Priſms, the Matter is a little more 


troubleſome, becauſe of the many Perpen- 


diculars required to be let fall on the ground 


Plane, from the zpper Angles of the Body. 
(s eg. gr. in the oblique Quadrangular 
Priſm CDFEGHIK (Fig. 22.) from whoſe 


upper Angles, are let fall the Perpendi- 
culars CL, F N, DM, EO; and whoſe 
Side GH, and conſequently IK, for facili- 


tating the Work, I ſuppoſe to be parallel 


to the Ground Line OQ.) 

However, thoſe Perpendiculars being 
let fall, and the Meaſures of their Per ſpe- 
&rves, pm, qo, duly determin'd, as _ their 
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Points of Seat m, b, u, o, in the Table: Then 


if thoſe PerſpeQiveAltitudes qo, pm, be each 
ſet off, in its proper Meaſure,” from its pro- 
per Point of Seat in the Table, viz. pm from 
and m, and qo from and o; and Lines, 
di. cg, ah, fi, ek, drawn from the Extre- 
nities of them, vix. c, d, f, e, to the corre- 
ſſondent Angles of the Perſpective Plan, or 
Baſe, vir. g, h, i, łæ; and Laſtly, if thoſe 
Extremities themſelves, be aptly joined with 
Right Lines, wiz. cd, de, ef, fc ; the. Per- 
ſrective of the oblique. Priſm propoſed, 
will be compleated, vis. ikghfeca. 


„ 


There is in theſe Caſes, Choice to be 
made of ſome ſuch Poſition of a Body to 
the Table, that the Work may be the eaſieſt 
and ſhorte#t poſſible. | 

Thus for Example, the foremention'd 
Priſm CDEFGHIK, (at Fig. 22.) was 
placed with its Side GH parallel to the 
Ground Line OQ; and conſequently the 
two entire Surfaces of it, GHCD, IKFE, 
parallel to the Plane of the Table. By 
this Means the two Perpendiculars CL, 
DM, being at equal Diſtances from the 
Table, are repreſented in Perſpective by 
one and the ſame Line pm. And fo _ 

| other 


that we have but theſe two Per 
Heights, to determine in this Caſe. Where. 


. 
other two EN, EO, by the Line 2 80 
pective 


as, had one of the Angies as G, been 
turnd towards the Table, we might havt 
had three or four ſeveral Perſpective Al. 
titudes, to have determin'd. If the Diag. 
nal TH or NM, had been parallel to OO; 
then there had been Three, of which, that far 
CL would have been biggeſt ; thoſe for FN 
and DM, leſs than the former, tho? equi 
to one another, and that for OE leaſt 
all, as being the fartheſt from the Table, 
But if NM were not parallel to the Ti 
ble, it is plain, there muſt have been Fou 
ſeveral Perſpective Heights found; ſince 
the four Perpendiculars above-mention'd, 
would in that Caſe have ſtood, at four ſe. 
veral unequal Diftances from the Table. 
The like is to be obſerved, in other Fi 
gures. . 


PROP. XXVII. PROB. N. 


To ſet any Solid, contained under Plane Sur. 
faces (whether Regular or Irregular) is 
Perſpective. : | 


The Operation for the oblique Priſm, (in 
the laſt Problem) will be a ſufficient Dire- 
rection for this, without a particular Fi- 

| 35 gure 


© 1 
® 


le 


n 

gure. Ex. gr. Let the Body propoſed be 
an Icoſaedron, which we will ſuppoſe ſet on 
its Baſe, which is one of the Twenty Equi - 
lateral Triangles, under which it is con- 
tan d. This Body having twelve ſolid 
Angles; when it is ſet on one of its contain- 
ing Triangles as a Baſe; there are nine of 
the ſaid Angles, remaining above the ground 
Plane, from each of which, Perpendiculars 
are to be let fall. And here now we ſhall 
find, the Uſe of what was hinted at the 
Scholium of the laſt Problem; about the 
Choice of ſuch a Poſition, that the Work 
may be the ſhorteſt poſſible. For if the E- 
quilateral Triangle, which is the Baſe, be 
turned with one of its Sides || to the Table; 
we ſhall have the Perſpectives of but „i 
perpendiculars to determine. And the 
ſame alſo, if one Angle of the Baſe be dire- 
ted to the Table in ſuch ſort; that a Per- 
pendicular let fall from thence to the op- 
poſite Baſe of the Equilateral Triangle, 


| would, if produc'd, cut the ground Line at 


right Angles. For this is the ſame Caſe as 
the former. But if it be ſet in any other 
Poſition, we ſhall have nize ſeveral Per- 
pendiculars to ſet in Perſpective. 

Having therefore let fall Perpendiculars 
from the elevated Angles to the ground 
Plane, and ſet the Baſe (whereon the Bo- 
dy ſtands) in Perſpective; and Laſh de- 

© | termin'd | 


L 94) 5 
termin'd the proper Heights of thoſe ſeve. 
ral Perpendiculars, upon the Perſpective 
Table, and ſet them off from their proper 


Points of Seat therein: If then the Points 


are aptly joyn'd (as the Inſpection of ſuch 
a Solid will beſt direct) the Perſpective out. 
Lines of the Body will be compleated, 

And thus may any Body whatſoever, 


contain'd under Rectilineal Surfaces, be 


expeditiouſly ſet in Perſpefrve, 


PROP. XXVII. PRO B. XIL. 
To ſet all Sorts of Cones and Cylinders, is 
3 Perſpective. e 

The Rule will proceed here in like man- 
ner as at Prob, X, for Pyramids and Priſms. 


. only the Difference ariſing from 


the Baſes, which here are Curvilineal Fi. 
gures, (viz. Circles) and there, Refilined 
ones. | 
At Cor. I. Prop. V. I have ſhewn how 
to determine, when a Circle, ſhall come 
an exact Circle, into the Perſpective Ta- 
ble: That is, when the Perſpective of a 
Circle ſhall be a Circle. And' it muſt al- 
ways be either a Circle ar an Ellipſis, when 
the Table ſtands as we now ſuppoſe it, viz. 
Perpendicular to the Ground Plane. 
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For that the Perſpective of a Circular 
Line, may upon other Suppoſitions, be 


any other of the Conical Sections, as well 


as an Ellipſis ; we have ſhewa already at 
Prop. VI. 1 : 

So that therefore if ſuch Diſtance and 
Height of the Ey, be made Choice of, that 
the Baſe of the given Cone or Cylinder, 
be a Circle in the Perſpective Table; if the 
Seat of the Center, and the perſpective 
Magnitude of the Radius, be likewiſe de- 
termin'd, (by Prob. I. and II.) the Baſe is 
deſcrib*d with little Trouble. 

But if any other Poſition he choſen, ſo 
that the circular Baſe, of the Cone or Cy- 
linder, comes into an Ellipſis upon the Ta- 
ble; it may be deſcribed ſufficiently well 
for common Practice; by dividing the 
Circumference of the Circle into a good 
Number of Paris, and having found the 
perſpectives of the ſeveral Points of the 
Diviſion, 10 carry 4 Crooked Line thro them, 
with a ſteddy Hand. Or to go more Geome- 
'rically to work; the Ellipſis may be de- 
ſcrib'd, by finding the Longer and Shorter 
Axes of it upon the Table (as ſhall be ſhewn 
Y and by) or by many other Ways be- 

des, 
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8 CHO L. I. 
One thing is to be minded here with 
— to Cylinders (for there is no farther 


R 
Difficulty at all in Cones) and that is, that 
tho* ſuch a Poſition be made Choice of, 


that the Lower Baſe, ex. gr. ſhould be a 
Circle in the Table, 5 


et the Upper Baſe 
cannot at the ſame time, be ſo too, but 
will be an Ellipſis: Or vice verſa, if the 
Upper be a Circle, the Lower will be an 
Ellipſis· „ ” 

The Reaſon of which is moſt evident, 
from that aforeſaid Cor. I. Prop. VI. 
For ſince the Diſtance from the Table 
being given, there is 4 particular Altitud 
of the Eye required, in order to make the 
Perſpective of a Circle, to be a Circle; 


and fince in an Upright Cylinder, the Upper 


and Lower Baſes are both equally diſtant 


from the Table, but the Eye has not an 


equal Elevation over them both: Tis 
plain, that if the Height of the Eye over 
the Lower Baſe in the ground Plane, be fo 
proportion'd to its Diſtance from the Ta- 
ble, that the Perſpective thereof ſhall be a 


Circle; the Leſs Height of the Eye over 


the Upper Baſe, cannot be proportion'd to 


the ſame Diſtance from the Table, ſo as to 


produce the ſame Effect. 
80 


. ; 
So that in an upright Cylinder, the 
perſpective Appearances, of the upper and 
lower Baſis, can never be of the ſame 
Kind, but if one be a Circle, the other will 
be an or (a that 1s, ſuppoſing the Cylin- 
der it ſelf, and the Eye, to retain the ſame 


Poſition, and Diſtance from the Table. 


To find the longer and ſhorter Axes, of this El- 
F lipſis, upon the Table. 


Imagine two Diameters in the Circular 
Baſe of the Cylinder, cutting each other 
at Right Angles, ſo that one of them be 


parallel to the Table, and the other con- 


{quently perpendicular thereto. 
The Perſpectives of theſe two Diameters, 


found by Prop. XI, and XII. will be the 


Axes of the Ellipſis to be deſcribed upon 
the Table. | 

Now the Length of the Diameter being 
given, the Scenographick ContraCtions 
thereof, in theſe two Poſitions, are eaſily 


lound ; by knowing the Diſtances it lies 


at from the Table, viz. the ſingle Diſtance 


Jef the Diameter which is parallei, and the 


Diſtances of the two Extremities, of that, 
Which is perpendicular, to the Table. 


? Theſe 


o 

i - ” 
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Theſe, I fay, being given, the Perſp 
ctives are found, by the Rules . 
5 7 * conſequently, the Axes de. 
in 8 | 


Pi 


PROP. XXIX. PR O B. XIII 
(Fig. 23, 24, 25.) 
To ſet a Row of Bodies in Perſpective. 


We will take a Series of Parallel/ipipid, 
and ſuppoſe them rang'd in ſuch Order, oi 
one ſide the Eye, that their Sides which 
are perpendicular to the Table, may lie al 
in a right Line. And we will imagine one 
of them to be contiguous to the Tabh; 
which will in ſome Meaſure ſhorten the 
—_— | 
Let (Fig. 23.) the Point of Sight be 
at A, the Point of Diſtance B, Z the 
Square Baſe, and WQ one of the Including 
Rectangles of the Parallelipipid propos'd. IM be 

Make CD = WX, DH — X, as albM f 
HW — DH. Draw the Lines HA, DA, 
CA, from the Points H, D, C, to the Point — 
of Sight A. 

Joyn the Points BW, with a right Line, MW lie: 
inter ſecting the Radial AH in G, from 
whence a parallel to the Ground Line 
DWZ, cuts the Radial AD in E, and de- 
termines the Trapezium HD G, for the 
Perſpective Baſe of the firſt Parallelipipid. 

5 Laſh 
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ly, from F raiſe a Perpendicular to 
DZ, (or which is all one, a Parallel to DC, 
which we ſuppoſe perpendicular to DZ) 
which interſects the Radial AC in E; and 
thus we have the diminiſh'd Altitude EF; 
and conſequently DCEF for the Perſpe- 
tive Repreſentation, of the Side - Rect- 
angle or Surface of that firſt Parallelipipid. 

And from this Baſe and Side - Superfi- 
cies, all the reſt that finiſhes the Perſpe- 
give of the ſaid Body, is determin d. 

And thus are the Baſes and Sides found 
for the reſt, viz. OMNI, LMIK, for the 
Second, ; VSQT, RSPQ, for the Third, 
and fo on. | 3 

' Note, If the firſt Parallelipipid had not 
been ſuppoſed contiguous to the Table, 
the Side DH, could not have lien in the 
Ground Line, but would have been at 
ſome Diſtance from it, and ſo would have 
been diminiſhed, and not appear'd in its 
full Bigneſs, as now it does. . 

And the Reaſon, why we made HW 
=HD, is becauſe the Baſe Z being ſup- 
poſed a Square, that fide thereof which 
lies oppoſite to DH, cannot be diſtant from 
the Table any more or leſs, than the 
Length of DH it ſelf; for (as I ſaid) this 
firſt Parallelipipid is contiguous to the Table. 

Nor is there any other Difference in the 
Work, when one is placed contigu- 

| ons 


9 
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W 
ous to the Table, and when they are all 
at 4 Diſtance from it, than only this, that 
in the former Caſe tis ſhorter, by as much, 
as finding the Perſpective of one Line a- 
mounts to. ny | 
The Perſpective Plans and Elevations 
being found, as at Fig. 23. the Perſpe- 
\Etives of the whole Solids are ſet together 
very eaſily, as at Fig. 24. Ex. gr. The 
Plan GFHD, Fig. 23. being transferred 
to gfhd, Fig. 24. upon the Points , 4 
ere& the Perpendiculars de, ah, = DC, 
and atg, f, the Perpendiculars gb, ef, = 
EF, and joyning the Points at top and boi 
tom, with right Lines, (as in the Fig.) the 
out Lines of the Parallelipipid are com- 
pleated. In like Manner for the Second 
and Third, transfer the Plans OMNI, 
VSTO, into omni, vst 4, and ered the 
Perpendiculars KI, LM, m the Second, 
and PQ, RS, in the Third, each in its 
proper Place; and ſo fill up the out Line 
for them, and the reſt, if there were 
more. Oe | : 


_ Laſily, The Parallelipipids compleatly 
finiſh'd and ſhaded, appear as at C, D, E, 


Fig. 25. 


PROF. 


2 II 101] 
hat p R O P. XX. p R O B. XIL 
nuch, A | 
80 To ay « Pedeſtal, in Perſpective. 


This is done very eaſily, by Help of the 


Directions given at the laſt Problem. 

_ The Bf Let the Geomerrick Plan or Baſe be E, the 
erred Weometrick Elevation or Profile C, the 
„ent of Sight at A, and of Diſtance B; 


e Lines CK, and HK perpendicular to 
ach other. | | 

Having put the Baſe F into Perſpective, 
Fat E, and drawn the occult Lines 6, 6, 
&. from the ſeveral Angles of the Ele- 


2cond tion C, rpendicular to HK, as alſo 
VINI, e occult Lines c, c, &c. parallel to CK: 
ct the Winroſe the Perſpective Elevation D, to be 
cond, Mpmpleated. | 
in 1 BY This being ſet in two oppoſite Sides 
Line BY the perſpective Plan, as was done for 


e Parallelipipids (at Fig. 24.) will com- 
A Perſpective outlines of the Pe- 
eltal. ; 

And the whole adorn'd with its proper 
ades, will appear as at G. 


orfl ron 
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PROP. XXXI. P RAO R XI 
| (Fig. 27.) 


To delineate/the Perſpective N 

the Roof, Pavement and Side- walls, 

any long Room or Entry, whofe Dimenſa 
are given. 


| Suppoſe BC the Heiglit, CD the Breadt! 
CH the Length, of the Place propos d, 
the Eyes Height, FE its Diſtance; al 
taken off in their proper Meaſures, fromti 
ſame Scale of equal Parts. The Tab: | 
imagin'd' to ſtand perpendicular upon Cl 
(which is therefore our Ground Line) u 
the Spectatours Poſition ſuch, that a 10 
pendicular from his Foot to CD, fi 
thereon at the Point F; which Perpec 
cular is EF. „ 
HFaving drawn the Rectangle BCI 
one of whoſe Sides is the Height, andi 
other the Breadth (and is the Geomeri 
Section of the Room by a vertical Plat 
Breadth-ways) produce the Line EE, 
it cuts BA in K. In the Line FK, ſet 
the Eyes Height IE from F to N, 4 
draw the Lines NC, ND. 

By Corol. I. Prop. XI. find the Perl 
tive Contraction, of the Length of i 
Plage, viz, GH; faying, 


—_ Xx 
4s the Sum of the Length, and the Eyes 
Diſtance from the Table, 
Is to the Height of the Eye; 
So is the Length it ſelf, 
To its Perf; pective Contrattion, or Fore ſhort- 
ning. 


That i is, GH+FE: IE:: GH: toa Fourth, 
or the Foreſbortning ſought: 


„ XIII 


f at ion 7 
Walls, ' 
emenſun 


Breadt! 
0s'd, I} 
. uſed before, for the Geometrick Delinea- 


22 ron, is to be laid in the Line FN, from 
Tal: Fer. gr. to L. Thro' the Point L, draw 
pon Cl PO parallel CD, interſecting the Lines 
ine) NC, ND, in the Points R, S. 

ta Per Apain, By Corol. II. Prop. XIII. find 


D, fil the Contraction, of r 


Height BC; ſaying, 


As the 955 of the Length, and the Eyes 
Diſtance, 
Is to the Eyes Diſtance, 
80 is the Helght i it ſelf (of the Place) 
To its Perſpectiye Contrattion, 


Fourth, which is the C ontraction ſought. 
Let this be taken off from the ſame 
Scale, and laid in the Line FK, from the 
kant L (determinid before) to W ex. gr. 
H 3 op 


That i is, GH-+FE : FE :: BC: to 4 


This being taken off, from the Scale 


* 


ae 


or which is the ſame thing, ſet it off in the 


5 Lines RQ, ST, which are parallel BC, 


from the Points R, or 8, to X, or X. 
Which done, compleat the Rectangle 
RSX, and draw the Lines BY, AX. Or 
elſe, having ſet of LW, thro W draw 
NM parallel to BA, which cuts the Lines 
NB;:NA, in the Points Y, X, and fo doe 
the very ſame thing. And thus all the 
outlines, of the intended Peice of Per. 
ſpective, are drawn. N 

For the Trapezium CRSD, is the Re. 


preſentation of the Floor, BYXA of the 


Roof, BYRC and Ax SD of the Sia 
Walls. 0 


PROF. XXXII. P R OB. XIV. (Fig. 28) 
To repreſent an Arch in Perſpective. 


This Work is ſo like that of the forego. 
ing Problem, that there need not be much 
{aid of it. Vat SN OF: 

The Eye's Height is ſet off from N to 
L. The Line MN is the Perſpective Con- 
traction of the Length (or Depth) and 
GM, of the Height; anſwering to LF, and 
WL, in the /aft Figure, and obtained by 
the ſameProportions. The Figure HGKPV 
is here in this Caſe, what IXRS was in 
that; the Circular Arch, being gy 

32S thro 


* 
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thro? the three Points H, G, K, adit are 
determin'd by the above-mention d Rules, 
which give the foreſhortning of the Length 
and Heights. | 

The Lines BH, zm, EK, 1a, OW, TV, 
YZ, PR, are directed to the Point of 
Sight L; as in the former Caſe, CR, DS, 
BY, AX; were carry*d towards N. In a 
Word : - TVPRi is the PerfpeQtive Repre- 
ſentation of the Ground Area, BHTV and 
FKPR of the Sides, and HBAEK, of the 
Concave Superficies of the Arch. 

And by the Help of theſe two Exam- 
ples, may any other Delineations of the 
like Nature be perform'd. 


PROP. xXXIII. PROB. XV. (Fig: 29. 


To perform the Practice of Perſpective, with- 
out Regard to Point of Diſtance, or any 
| Accidental Point whatſoever. 


Let the Table be ABDI, the Point of 
Sight C, the Eyes Height CE, any viſible 
Point in the Ground Plane, P, whoſe In- 
cidence on the Ground Lane, is at H, and 
its Diſtance PH. 


CONSTRUCTION. 


Draw the Line DO in any Angle at Li. 
berty to PI, Make DN (eg, gr. or Df 
= e 


ö [ 106 J 
if it happened to be leſs) equal to the kye's 
Diſtance from the Table, N "NO (or LM) = 
PH, the Diſtance of the given Point from 
the Ground Line. Draw Ol (or MI) and 
NK (or LK) parallel thereto. Thro' K 
draw KS parallel to BI, and laſtly CH 1 in- 
terſecting KS in Q. 

T fay that Q! is the proper Place or Seat 
of the Point P, in the Perſpective Table. 


DEMONSTRATION. 


Cali the per ſpective of che Line PH, 1. 
_ XI. PH: : : DN+PH : CH, 


= DN-+PH: PH :: CH: , 
* DN: PH:: CH—7: 7, 

But NO=PH (Conftratt.) 

3 DN: NO:: CH-: r. 


Again, DN : NO; ; DK; KT: 0 U 


| (Similar A.) 
. CQ: OH: : CH: x, 


. H: CH:: 2: CH—7r+r=CH, 
„Hr. i | 


7 Therefore Q is the Seat of the given 
Point P, in the 1 eta $200: Q E.D. 
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Tis ſufficient, to have ſhewn the way 
of tracing out by this Method, the Seat of 
any Point in the Perſpective Table; fince 
from hence any Figure whatſoever may 
be eaſily laid down. py : 

But the Ways for doing theſe things are 
endleſs ; and therefore I ſhall leave it to 
— one, to invent or follow what Me- 
those 8 


HFaving now diſpatched what Problems 
are neceſſary, to render any Studious Per- 
ſon ſufficiently well acquainted with the 
Practice of the Dire# Method of Perſpe- 
ctive, upon Upright or Vertical Tables. 

I ſhall add one or two Propoſitions, 
tending to the farther Illuſtration, and 
Improvement, of this curious Subject; and 
then come to ſhew how we are to proceed 
upon Horizontal and Inclin d Tables. 
Alfter that, in a few Inſtances, I ſhall ex- 

emplifie the [averſe Method of Perſpective; 
that is, how to go back from the Perſpective, 
to the Original, or Object, whoſe Pertpe@ive 
it is. And the foregoing Rules being well 
underſtood, there will be no Need, to fay 
much upon that Matter. 


1) P R OP» 
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* R O P. XIV. THEOR. 
__ ig. 7. 


Boery Deformation, is 4 regular Piece of 
Perſpective, «pon the very ſame Plane; ta 
the Eye, plac d at another Height und Di- 


| 


I have already ſaid ſomething i in gene- 
ral at Prop. VII, and its Coroll. concerning 
the Nature of Optical Deformation, and jts 
Diſtinction from what we commonly call 
Perſpective. It is ſhewn there, as alſo at 
Stchol. Prop. VI. that this is no other than 
 ari/ #nwerted Sort of Perſpective; and that 
upon the Account of the different Order, 
in which the Object and the I able lie, with 
eſped to the Epe. | 900 55 

But T-ſhall now demonſirineother Rea: 
— for its being ſo, and ſhew how theſe 
Practices, do all fall within the edel of Wd 


- vg PeripeRtive. RIES 
- CONSTRUCTION. | = 


dns the E Eye be at K, ith Height KV, this 
Ground Plane (which ſerves as a T. uble i in 
this Caſe) VSTDE ; on which is perpendi- 
cularly erected the Plane Figure ABPN, 


which is projected by the Eye at K, into 
ENDE. We 


j 


PP nt — 22 — — tas od 
3 1 N 15 to 1 or 


r 

We will ſuppoſe the Figure ABPN to 
he a Rectangle, and conſequently, its 
Deformation ENDE, is a Trapezium ; 


whoſe Side PN is parallel DE. 5 


. Upon DE erect a Plane, as MQFH, per- 
| pendicular to the Ground Plane, which 
produce out both Ways at Liberty. Let 
fall a Perpendicular thereto, from the Eye 
at K ; which cuts it in the Point G. 


DE MONSRATION, 
The Lines PD, NE, concur. in V, the 


ſtruction, at Prop. VII.) And ſince the 
Plane MQFH is (by the Hypotheſis) per- 
pendicular to the Plane STDE ; therefore 
if the Former be made a Ground Plane, and 
the Latter 4 Perſpective Table; its evident 
that the Parallels MF, QH infinitely pro- 
I duced, will run up to ſome Point of Sight, 
: in the aforeſaid Plane STDE. Now if 


-p] 3 TT a TD es WA Wai F7- 


_ 


KG be made the Height of the Eye, and 


KV its Diſtance from the Table; then the 
Point of Sight is V, and the Lines DV, EV, 
the Perſpectives of the Parallels DE, EH, 
infinitely produced; and therefore PD, NE, 
are the Perſpectives of ſome Finite Porti- 
ons of thoſe Parallels, Therefore the Eye 
being at K, the Ground Plane MQFH, 


its 


Foot of the Eyes Perpendicular: (by Con- 


the Table VSTDE, the He's Height KG, 


5 
1 
= 


r 

its Difance KV; the Trapezium PDNE, 
is the true Perſpective, of ſome Portion 
of the Rectangle DEFH produced. But 
the ſame Trapezium was the Deſormation 
of the Rectangle ABPN, to the ſame Eye 
at K, its Height being KV, its Diſtance 
VO, and the Table 8ST DE. Therefore, &c. 


Q E. D. | 


We may eafily determine, what Part of 
the Infinite Rectangle, FDEH, the De- 
formation PNDE, is the common Perſpe- 

Qive of, upon the Table VSTDE. 
Fordrawiog AI or BI, parallel to VDor 
VE, and VO perpendicular to PN, and pro- 
_ duced to cut DE in T; from Similar 
Als, ariſes KI (= KV—IV=KV—BN) 
IB (VN) :: KNV: VE. 5 5 

Again, VN: PN:: VE: DE; and Laſt- 
ly, VE—NV= NE. 1 | 
Nou then, if we take DE for the ground 
| Lene, and erect the Infinite Plane VSTDE 
perpendicularly thereon, as our new T able, 
and alſo at Right Angles there to the In- 


_ . finitePlane MQFH, tor our ground Plane; 
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we have then the Height, and Diſtance of 
the Eye, as alſo the Per ſpective Contraction 
of ſome Portion of a Dire# Line to find (by 
Prep. XI.) the Length of that Direct Line 
it ſelf. That is, we haye KG (=V'T) and 


KV, 


PY 24 - 
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KV, and NE, to find the Length, of 


8 NE is the Scenographick Contra- 
_ 3 1 2 | 
And this being found, we may pro- 


nounce, viz. that a Rectangle one of whoſe 
Sides is DE, and the other the Line thus 


found, being put into Perſpective by the + - 


commo Rules, for the Height and Diſtance of 


the Eye, GK, and KV; will be the true 


Deformation of the given Rectangle AN, 

upon the ſame Plane, but with the Height 

and Diſtance of the Eye, KV, and VO. 
SCHOL II. 


Since Shadows are nothing but the Defor- 


mations, or Projections of the Out- lines, of 


Bodies, upon certain Planes; and ſince 
we have demonſtrated, how the Practice 
of Deformations4s reducible to that of the 
Common Perſpe&ive- *Tis plain, that the 


Practice of Sciagraphy, or of determining 


the Shadows of Bodies, is likewiſe redu- 


cible to the ſame ; ſo that from the neceſ- 


ſary Data (of the Figure of the Body, and) 


of the Height-and Diſtance of the Light, 
we may ſettle the proper Height and Di- 
ſtance of the Eye, that the Shadow may 


be drawn upon a Table, as an ordinary 
Piece of Perſpective. 


LEM. 
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L E M. (Fig. 30.) 


If there be any Number of Planes, cutting 
each other in the ſame Right Line; and 
another Plane be drawn Perpendicular to 
their common Section Then, the common 
Sections of the former Planes with this 
laſt Plane, ſhall be all at right Angles, to 
the common Section of thoſe ſaid Planes. 


The Planes MLGQ, MKFP, MIEO, 
whoſe Ground Lines, LQ, KP, IO, are 
ſuppoſed Parallel ; cut each other in the 
Line MBN, and are all of them cut, by 
the Plane AC, in the Lines BE, BF, BG, 
reſpectively. The Line MB, is ſuppoſed 
perpendicular to the Plane ACD, at the 


Point B. Theſe things ſuppoſed ; I ſay 
that MB, the common Section of. the afore- 
ſaid Planes with one another, ſhall be at 
right Angles to the Lines BE, BF, BG, 
the common Sections of the ſame Planes, 
with the Plane ACD. 

This is ſo manifeſt ſrom Excl. Elem. I I. 
that there is no need of inſiſting on the 


Proof of it. 
| "CORD L 


The Triangles MBR, NBR, MBT, 
NBT, &c. lying in the Planes MLBGQ, 


MKBFP, Cc. are all of them Rectangu- 


lar at B. PROP. 
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p R O P. XXXV. T HE o R. 
(Fig. 30.) 


If an Os; FW in the Ground Plane, appear to 
the Eze, in Direct Viſion, in any Points 
whatſoever of an Upright Perſpective Table; 
then, 1 df a Plane 1 were ſubſt itated | 
inſtead of the Table, and the 50 To at 
the ſame Diſtance, on the other Side there- 
of ; it would receive the true Perſpective of 
the Object, by this rellex'd Vifion, as be- 
fore by the Direct. 


DEMONSTRATION: 


Let the Eye be at M, the Table ACDH, 
any Object as OFQ, in the Ground Plane 
whoſe rene or Image in Direct Vi- 
ſion, is STR. 

The common Sections, of the Planes 

MLGQ, MKFP, MIEO, with the Plane 
of the Table, viz. GR, F T, ES, do all 
run up to the Point B; as has been de- 
monſtrated at Prop. IX. 
And (by the foregoing Lemma) theſe 
Lines RB, TB, SB, are each of them per- 
pendicular to MB, the common Section 
of all the Planes. 

Let us ſuppoſe then in the next Place, 
that the Table ACDH were a Plane hs 

am, 
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1 
lum, and that the Viſual Rayes PT, OR, | 
O8, were reflected thereby, into the Lines 
Iq, Sr, Rp, at the Points T, R, S; at N 
- wich Points we imagine Te, Rb, Sa, to M 
be erected perpendicularly, to the Plane th 
of the Speculum'; and conſequently to lie or 
inthe Planes MKBFP, MEBGQ, MIBEO. 


And let the Line MB, which is by the IM '* 
- Suppoſition perpendicular to the Plane of the 
the Glaſs, be produced out in the other * 


Side at Liberty, as BV. By the known 
Laws of Catoptricks, the Angle PTc = 
cTq, QRb—bRp, OSa—aSr. But becauſe 
Rb ex. gr. is perpendicular to the Plane of 
the Speculum, therefore the Angles bRB 
and bRG, are right ones. And conſe- 
quently,the Angle BRp=the Angle QRG. 
But QRG — MRB; therefore MRB= 
BR L El | ih — 
Let Rp cut the Line MV, in N. 
Then, ſince MBR NBR (being right 
ones, by Corol. to Lem. foregoing) and 
MRB—NRB, and BR common to both 
Triaggles; 'tis plain that MB BN. 
In like Manner, we will demonſtrate; 
_ * Angle BTM =BTN, and BSM 
BSN. | 
And conſequently, that the other r. 
flex d viſual Rayes, Tq, Sr, do alſo meet 
in the ſame Point N. ; 


And 
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And therefore were the Eye placed at 


N, it would ſee the Object OPQ, by the 


Means of the Glaſs ; appearing at opg, on 
the other Side, juſt as OPQ it ſelf appears, 
on this Side. WL ERS 


That is; as the Eye at M, ſees the Ob- 
ect OPQ, in Direct Viſion, appearing on 
the Table, as SRT; ſo the Eye at N 


(equally removed) ſees the ſame Object, 


by the Help of the Glaſs, appearing at opg, 


juſt as far behind the Glaſs, as OPQ is be- 
fore it, and in the very ſame Form too, viz. 


That of SRT, which is the ſame Perſpe. 


five, Q. E. D. 
oel 


Hence Plane Looking-Glaſſes, may be 
uſefully apply'd, to the Purpole of drawing 
fieces of Perſpective. 


PROP. XXXVI. THE OR. 
_ (Fig. 31.) 


Images, formed by Reflexion from Plane 
Glaſſes, are regular Pieces of Perſpective; 
in which the Height, and Diſtance of the 
Eye, as alſo the proper Point of Sight, are 
all eaſely determinable. - 


This Propoſition, differs much from that 


which went before, For what was ſhew*d 
EY : | ther 85 


N 
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there, was this; that the Eye, by the Help 
of a Plane Glaſs, might have the very 
ſame true Perſpective of an Object, which 
it would have, for any given Height and 
Diſtance of the Eye, in Direct Viſion. 

But what 1s to be proved here, is this; 
that a Light being plac'd before a Plane 
Glaſs, the Image of the ſame Glaſs, form. 
ed by the reflex'd Light; ex. gr. upon 
the Roof or Cieliug of a Room, will be 2 
regular Piece of PerſpeQive, whoſe Point 
of Sight is ſomewhere determinable, upon 
the aforeſaid Roof or Cieling. So that the 
Looking-Glaſs, is here, not only the J. 
ſtrument to reflect, but alſo the Object it 
ſelf, whoſe Form is refleQted. 

For as in other Caſes, a Speculum re- 
ceiving the Species of ſome ordinary Ob- 
je, reverberates it, and makes that Ob- 
ject viſible to the Eye at a proper Diſtance 
and Poſition ; ſo here, a Speculum receiy- 
ing the Rayes of an acta Light, or Lu- 
minous Body ; returns it own Form or 
Shape, upon a neighbouring Plane; which 
will be very different, according to the 
Poſitions of the Glaſs, the Plane, and the 
Luminary it ſelf. 


DEMON. 


1 
DEM O N. | 
Let ABCD be a plane Looking-Glaſs, 


ex, gr. of a ReQangular Form, the Light 


at E, which falling on the Glaſs in the 
Rayes EC, EA, EB, ED, is reflected up 
to the Ceiling TNOL ; and figures there, 
the Speculum it rebounded from, in the 
Form of a Trapezium abcd, whoſe two 
sides, ex. gr. ab, and ca, are parallel to 
ach ormer 7 TI 

Suppoſe the Plane of the Glaſs, if con- 
tinued, to cut the Ground. floor in the Line 
ST, which is croſs'd at right Angles in I, 
with the Line EF, at one End of which, 
ſands the Light K. 185 

Take IF (behind the Glaſs) -= IE, the 


Diſtance of the Light before it; and from 


the Point F, erect a Perpendicular to the 
Floor, vis, FG, which ſtrikes the Ceiling 
nG.. | 

I fay G is the proper Point of Sight, for 
the Perſpective cabd; or *tis that in which 
the converging Sides of the Trapezium, ca, 
4, if produced, would meet. 


By Prop. XX XIV. Theor. If the Eye be 


plac'd at E, and were ſuppoſed to project 
the Object ABCD upon the Ceiling TNOL 


(Which we ſuppoſe parallel tothe Horizon) 
the Deformation ax will be a regular 


0 Piece 
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| upon the Ceiling, appears to the Eye at 


ſaid reflected Image abed, is a regular Piece 
of Perſpective, whoſe Point of Sight is 6. 


[ 118 I. 


Piece of Perſpective, upon the very ſame 


Plane ; in which the Point of Sight will be 


G, and the Eyes Diſtance from the Table, 


FG, and its Altitude, Perpendicular from 
F to a vertical Plane paſſing thro &. 
And vice verſd, the Perſpective ag 


4 
[ 


F, as the ReQangle ABCD, upon the 
Vertical Plane ABST. ere pf apr nee 
But by Prop. XX XV. Theor. the Speculum 
being ABCD, if inſtead of the Light, an 
Eye were placed at E; it would receive 
the ſame Appearance, of the Object, a9, 
by this reflex d Viſion, at E, which it had 
before in direct Viſion, when plac'd.on the 
other Side at F; the Diſtance IF being 
IE. | 1 
That is, the Rayes F, ES, Fx, Fo, 
would be reflected into EA, EB, EC, ED. 
And therefore, on the-other- Hand, if in- 
ſtead of the Eye, a Light be placed at E, 
the Incident Rayes EA, EB, &c. will be 
reflected by the Glaſs ABCD, into Aa, Bg, 
Cx, Dq, which if produced would all 
meet in F. it boy og , 
So that *tis plain, the Projection afx#, 
and the reflected Iinage abcd, perfectly co- 
incide with one another. And therefore the 


C. E. P. N 
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Hence again, plane Glaſſes may be ap- 
plied to Per ſpective Uſes ; but after a man- 


ner very different, from what was ſugge- 
at Au 
e ted at Corol. of the foregoing Prop. i 

5 . =y | a | 'F 
I Of Horizontal Perſpective, | 1 
— Tho? we have hitherto been -profeſſedly 


1 conſidering only Upright Tables, and how - 
| to trace the Appearances of Objects on = 

mM them ; yet the /a# Propoſition intimates ſo 19 

much of the Reaſon of the Practice on Ho- 


> Wl 1izontal Tables likewiſe, that we have not 
1 only a very ęaſie and natural Tranſition 1 
15 from thence, to this Speculation, but ſhall 1 
. ao find it neceſſary to ſay leſs of that Mat- 1 
g. er than otherwiſe, upon the Score of We 
bo what we have there demonſtrated, 5 Cl 
1 PROP. XXXVII. THE OR. 

- (Fig. 3 2.) 
" Tis the ſame thing to draw a Piece of Per- 
he  ſpeive, upon an Horizontal Table; as 
es upon 4 vertical Table, the Fye's Height 


© and Diſtance being alternately charged, 
- I 3 DEMON, 


* 


of 00 
DEMONSTRATION. 
Let the Eye be at A: GO, the Ground 


Plane, AG its Height above the ſame ; BE 


an Horizontal'Plane above the Eye, DH 
a Plane perpendicular to the two former, 
AB, the Eye's Diſtance from the Horizon- 
tal Plane, AN, its Diſtance from the Ver. 
zical Plane, D any vifible Point in the 


H. 2 5 
From the Eye at A draw the viſual 


Ray AD, cutting the Horizontal Table 


in C. 1 
Tis plain that C, is the Perſpective of 


the Point D (lying in the vertical Ground 
Plane ED) in the Horizontal Table BE, to 


the Eye at A, whoſe Diſtance from the 
Table is AB, and from the vertical Ground 


* 


Plane, is AN BE. 


And therefore ſince the Angle AND is 
a right one; if, while the Eye continues 
{till in the ſame Point at A, we ſuppoſe 
HD, which was before a vertical Ground 
Plane, now to become an Horizontal one; 
as alſo AN and BE, which before were 
Horizontal, now to be fer perpendicular 


to the Horizon: It is evident, that by this 


Change of Poſition, all things are now re- 
duc'd to the common Caſe of Upright Ta- 


For 


bles. 
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For DH is the Ground Plane, BE the 
Vertical or Upright Table, AN the 


Height of the Eye above the Ground Plane, 
AB its Diſtance from the Table, and B 
the Point of Sight thereon. 


And in either Caſe, the Point C, the 


perſpective of D, continues in exactly the 
ſame Place and Poſition in the Table. And 
for the ſame Reaſon, would the Perſpe- 
ctives of any other Points in the Ground 


plane HD, be the ſame when BE ſtands 


vertical, as when it lies parallel to the Ho- 
rixon. % | 

And therefore, 'tis the ſame thing to 
draw a piece of PerſpeQive upon, Gc. 
0. E. D. 


c ORO L. I. 


The Rule therefore for Practice, is 
this, viz. To draw upon the Horizontal 


Table BE, after the manner that wewould 

do, if it were an Upright one; wherein 

B ſhould be the Point of Sight, AN the 

Eye's Height, and AB its Diſtance from the 

Table, | | oY 
COR OL. II. 


The ſame Rules hold, whether Pieces 
of Perſpective of this Kind, are to be drawn 
on Planes above or below the Eye; as ex, 
gr. whether on the Roof or Ceiling of a 
x 14 Church 
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Church, ſo as to be view'd from the Floor, 
or on the Pavement, ſo as to be yiew'd 
from a Gallery. PE age 11180 


c Oo ROL. II. 


Were a Pedeſtal or Column (or a Rank 
of each) ſtanding perpendicular to the Ho- 
rizon, to be repreſented in this ſort of Per- 
ſpective, ex. gr. upon the Cieling; it would 
be the ſame thing, as to place the ſame 
Pedeſtal or Column, parallel to the Horizon 
in the Ground Plane; and then draw the 
Perſpective of it, upon an Upright Table, 
ex, gr. a Wall. | 

For thus; if we ſuppoſe, the Line DE 
(for Example) to be a Pillar, perpendicu- 
lar to the Horizon GO; it will be all one, 


to repreſent this in PerſpeQive upon the 


Cieling BE; as it would be, if DH be- 
ing the Horizon or Ground Plane, and 
conſequently the Pillar DE lying flat there- 
on: we ſhould draw the Per ſpective of it, 
upon the Wall, or vertical Table BE. 

And it is to be obſerved ; that in either 
Caſe, the Circles keep their proper Form 
in the Perſpective; as lying in a Poſition 
parallel to the Table, and conſequently 
(by Prop. V.) being Circles there likewiſe. 

And the Sides of the Columns, are Direlt 


Lines, or ſuch as are perpendicular to the 


Table. 
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1 
Table, and therefore in the Table are car- 
ried up to the Point of Sight B. | 

And upon this Account Horixontal Per- 
ſpective is indeed much eaſier, than Verti- 
cal, or that which is perform'd upon an 
Upright Table; contrary to what the 
Painters generally imagine. For ' tis plain, 
that 'tis eaſier, ex. gr. to put a Column, 
that lies flat on the Ground Plane, into 
Perſpective, upon an Upright Table; then 
'ris to draw the Perſpective of that ſame 
Column, ſtanding perpendicular to the 
Ground Plane, upon the ſame vertical 
Table. For the Difference lies here; That 
in the former Caſe, the Circles (as I ſaid) 
keep their Form in the Table; and the 
Sides likewiſe, are all carry'd up to the 
Point of Sight; whereas in the latter, the 
Sides are to be ſhortned upon the Table, 
and alſo the Circles cannot keep their 
Form; for the Reaſon of which, I refer 
to Schol. I. Prop. 5. But now; we haye 
ſhewn, that 'tis the ſame thing to repre- 
ſent an Upright Column, in Perſpective, 
upon on Horizontal Table; that *tis to re- 
preſent that ſame Column, lying flat in 
the Ground Plane, upon an Upright Ta- 
ble. And therefore, I ſay the Practice of 
Horizontal Perſpective, is in many Reſpects 
much eafier than that of Vertical. 


SCHOL. 
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Church, ſo as to be view'd from the Floor, 
or on the Pavement, ſo as to be view'd 


from a Gallery. 


COROL. Ill. 


Were a Pedeſtal or Column (or a Rank 
of each) ſtanding perpendicular to the Ho- 
rizon, to be repreſented in this ſort of Per- 
ſpective, ex. gr. upon the Cieling; it would 
be the ſame thing, as to place the ſame 
Pedeſtal or Column, parallel to the Horizon 
in the Ground Plane; and then draw the 
Perſpective of it, upon an Upright Table, 
ex, gr. a Wall. OY 
For thus; if we ſuppoſe, the Line DE 
(for Example) to be a Pillar, perpendicu- 
lar to the Horizon GO; it will be all one, 
to repreſent this in Perſpective upon the 


_ Cieling BE; as it would be, if DH be- 


ing the Horizon or Ground Plane, and 
conſequently the Pillar DE lying flat there- 
on: we ſhould draw the Perſpective of it, 

upon the Wall, or vertical Table BE. 
And it is to be obſerved ; that in either 
Caſe, the Circles keep their proper Form 
in the Perſpective; as lying in a Poſition 
parallel to the Table, and conſequently 
(by Prop. V.) being Circles there likewiſe. 
And the Sides of the Columns, are Dired 
Lines, or ſuch as are perpendicular to the 
Table. 
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Table, and therefore in the Table are car- 
ried up to the Point of Sight B. | 

And upon this Account Horizontal Per- 
ſpective is indeed much eaſier, than Verti- 
cal, or that which is perform'd upon an 
Upright Table; contrary to what the 
Painters generally imagine. Fortis plain, 
that *tis eaſier, ex. gr. to put a Column, 
that lies flat on the Ground Plane, into 
Perſpective, upon an Upright Table; then 
'ris to draw the Perſpective of that ſame 
Column, ſtanding perpendicular to the 
Ground Plane, upon the ſame vertical 
Table. For the Difference lies here; That 
in the former Caſe, the Circles (as I ſaid) 
keep their Form in the Table; and the 
Sides likewiſe, are all carry'd up to the 
Point of Sight; whereas in the latter, the 
Sides are to be ſhortned upon the Table, 1 
and alſo the Circles cannot keep their "8 
Form; for the Reaſon of which, I refer 
& to Schol. I. Prop. 5. But now; we haye 


„ 


t, ſhewn, that 'tis the ſame thing to repre- 
ſent an Upright Column, in Perſpective, 
er upon on Horizontal Table; that *tis to re- 


m preſent that ſame Column, lying flat in 

"0 the Ground Plane, upon an Upright Ta- 
ly ble. And therefore, I ſay the Practice of 

le. i Horizontal Perſpective, is in many Reſpects 

much eaſier than that of Vertical. 


le, | | SCHOL. : 
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We may eaſily determine where an Up- 
right Table ought to be plac'd, that the 


ſame Object, may have the ſame Perſpe. 
ctive thereon, which it has on any Hori. 


zontal Table; the Eye keeping the ſame 
Poſition in each Caſe. 6 

As if (Fig. 3 2.) the Eye being at A, we 
were to find where a vertical Table ought 
to ſtand, as in ex. gr. where in HN or 
SP, &*. that ſo the Perſpective of the Line 
DE thereon may be the ſame as that of the 
faid Line DE, upon the Horizontal Table 
BE; the Eye continuing ſtill at A. 

Put HO=DE. Then by Similar Angles 
HO: HI :;: GO: AG, alſo DE: CE:: DN 
AN; wherefore the Perſpectives CE and 

| DE x AN HO x AG 

HI, are as N aud —GO of 


5N and I Therefore if CE=ZHT, then 
will AN: DN :: AG : GO, and ſo the 
Rectangular Triangles ADN, AGO are 
Similar, and therefore the Angle ADN, 
AO, or DAB=OAN, or DAB DAN 
=—=OQAN-—-DAN ; but DAB DAN, or 
BAN, is a Right Angle by Canſtruction, 
and therefore OAN+DAN muſt be fo 
too. And conſequently we muſt "7 


1 1 WI ba WEAR > =o * ow 


- Fans 1] 


AQ perpendicular to AD, and having ſet Z 
off QP—=DE, erect the Perpendicular PS; 


for then on this Table, ſhall the Perſpe- 
tive PR, be equal to CE, upon the Ho- 
rizontal Table; the Eye in both Caſes 
being at A. Q. E. I. E 


COR OL. 


If the Figures BN and AN, were 
Squares; then in this Caſe the Vertical 
Table ought to ſtand in NH, in order to 
our having the Perſpective NH=CE. . 

For they being Squares, then AG=AN 


EN = GH; and becauſe HO DE by 


Suppoſition, . GO=DN, and ſince CE 


Hy. DEXAN, HO x AG „„. ELL 
12: — GO „tis plain t e 


Scenographick Projections, on theſe two 


Tables are equal to each other. 


Of the Practice of Perſpective, on Tables In- 


 clin'd to the Horizon. 


Though the Rules of this PerſpeQive, 
have much Affinity, with thoſe befote de- 
monſtrated for Vertical or Upright Tables; 
yet there is not that Sort of Coincidence, 
or Agreement betwixt them, that ſome of 
the Writers of this Science have imagin'd. 


A 


0 
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Thus (for Example) M. Lan ys Account 
of this Matter, as we find it in his Per- 
ſpective, printed at London 1702 ; is far 
from being either clear or genuine: and 


that abating all Miſtakes of the Preſs. 


Let (Fig. 3 30 BG be the Ground Plane, 
SE an Upright Table; HE an Inclin d one, 


the Eye's Height, AB, its Diſtance from 


the Vertical Table, AP, the Line BC= 


AB, and ||| EH, and from C, a Line as 


CN BG, ftriking, the Inclin'd Table in 
the Poinr N, and therefore BE. 


Suppoſe the Eye at C, viewing any Point 


as G in the Ground Plane, ahd by the Vi- 
ſual Ray CG, making its Perſpective Seat, 
in the Inclin d Table at F; ſo that EF, is 
the Perſpective of FG, on "the ſaid Table, 
to the Eye at C, 

Now he tells us, that (keeping the ſame 
Point of Station E) if we bring the Table 
EH into the Upright Poſition ES; and the 
x ectatour moves back from BC to BA; 

at then the Point .C coinciding with A, 


= N with P, the Point F which is the | 


Perſpective of G, to the Eye at C, upon the 
Inclin'd Table, wil alſo coincide with D, 
which is the Perſpective of the ſame Point 
G, to the Eye at A, upon the Upright Tas 
ble : that is, that EE—ED. 

And indeed it is true, that if the Poſtures 
of the Specl atour and the Table, are thus 
ſhifted 


1 


1 


ſhifred as he ſuppoſes; the Points C and A, | 


N and P, will coincide. Alſo J allow that 
"oy D will do ſo too; or that EF will 
—WD, 


For from Sim. Ale BG: AB:: EG: ED, 
Alſo, B36: BC:: EG: EF, 


Therefore ED EE; tho at the ſame 


time, his way of proving it, is (to ſay no 
more) very confus'd and odd. | 


However, that we pals by; and grant 


him, that ED is equal to EF. And what 
if it be ſo; what follows from thence 2? 
Why then ſays he; The Perſpe&ive of G, 
after this Change of the Poſitions, will be 
found in the very ſame Point of the Picture ; 
chat is, when the Table 1s ſet upright, and 
the Spectatour has erected himſelf likewiſe; 
it will be juſt were it was, when both were 
inclin'd. Very well! And now then, what 
is the Rule ariſing from hence, in order to 
Practice? Why he tells us, That we are to 
draw the Perſpective of an Object upon the up- 
right Table ES, according to the Rules before 


given; making AB (= BC YEN) the 


Height of the Eye, and its Diſtance, AP 


(SBE CN) the Point of Sight P, in this 


Table, being the ſame with N, in the other ; 
becauſe the Lines EN and EP are equal. And 
when this is done, we are only to ſet the Table 
ES, back again into the Place EH, and the 

Spectatour 
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Spectkatour to betake himſelf to his ſtooping Po- 
ſtare, ſo as to place his Eye in the Point C; 
and then the Perſpective will anſwer Expe- 
tation. 4 

But this Gentleman to be ſure, did not 
conſider, that tho' the Perſpective of G, on 
at the Inclin' d Table, with reſpect tothe Eye 
C; does thus coincide with the Perſpectives 
of the ſame Point, on the @prizht Table, to 


the Eye at A; and tho? there will be (by 


Vertue of the ſame Demonſtration) the like 
Coincidence, as to the Perſpectives of any 
other Points, taken in the ſame Line EG; 
yet when he comes to take a Point, that 


lies in ſome other Line; and not in EG; 


he mu# then of neceſſity ſhift his Eye from C, 
into ſome other Place, in order to obtain 
this Coincidence of Perſpectives, upon the 
two Tables. And this will be demonſtra- 
| bly evident to any one, if the Tables, which 
are here repreſented by ſtrait Lines only, 
de but repreſented in their proper Dimen- 

ſions as Plane Figures. And therefore, as 
many different Lines of Incidence as there 
are, in which the Points in the Ground Plant, 
whoſe Perſpectives he would find, are poſit- 
ed: So many ſeveral Removes and Shiftings, of 
the Eye from C, muſt there neceſſarily: be: 
that is, the Spectatour muſt put himſelf, into 
the ſame Variety of new Places and Po- 


ſtures; in order to have the Perſpectives, - 
5 the 


1129 1 


the Points of an Object, on an Inclin'd Table, 


coincident with the Perſpectives, of the ſame 
Points on an «pright Table. And what an 


eaſie and practicable Method this would 


be, of drawing a piece of PerſpeCtive on 
an Inclind'd Table; I leave it tothe World 
to Judge. | 


But, which is the main thing of all; he 


has quite drop'd the true Problem, and 
ſubſtituted an other in the Room of it. 

All that is of Uſe, and which is what 
a Man would enquire after and expect in 
the Solution of ſuch a Problem; is how to 
draw upon an Inclin'd Table, ex, gr. EH: keep- 


ing his perpendicular Poſture AB, and his 


Eye, continually in the ſelf ſame Point at Ai: 


And not, how he may ſhift his Eye from 


A, into an other Poſture C, and there 
have his Perſpective F, coincident with 
D, when the Table and Spectatour are 
both ſez uprighi again; and foto go on at 


this Rate, into an Infinity of Poſtures and 


Poſitions; which in Practice, is to do no- 
thing at all, and therefore to preſcribe it, 


is to teach nothing at all. Certainly, as 


there are Rules for Drawing upon Vertical 
and Horizontal Tables, not incumber'd with 
any ſuch precarious Changes and Removes 
of the Eye ; ſo the like Rules be demon- 
ſtrated for Tables inclind d to the Horizon ; 


and the Principles on both Sides are fo 


near 


J 


130 


near a-kin, that the Application is not 
difficult, to be made from the one to the 


othe r. 


P RK O P. XXXVII. T HE O R. 


(Fig. 34.) 


The Point, to which the Perſpectives of any 


Parallels in the Ground Plane, converge up- 


on Tables Inclin d to the Horizon; is (as in 


thoſe which are Vertical) determin d by the 
Inter ſection of the Table, by a Ray paſſing 


from the Eye, parallel to the aforeſaid Pa- 


rallels in the Ground Plane. 


Let the Eye be at A, its Height AB, the 


Ground Plane CHDI, the Inclin'd Table 


CEFD, any Parallels in the Ground Plane, 
_ CLH, DKI; the Line LK parallel to the 
Ground Line CD. Draw the Viſual Plane 
ALK, whoſe Section by the Plane of the 
Inclin'd Table, is MN ; which is therefore 
the Perſpective Repreſentation of the Line 
EL, upon the ſaid Table. | 

It's evident, that when the Viſual Plane 
ALK, becomes parallel to the Horizon, 
the two Sides AL, AK, coincide with 
each other, and the whole Plane falls into 
the Right Line AP, which is parallel to the 
Horizon, and ſtrikes the Table in G, which 
is the Point of Sig ht. 

. Hither 


5 EIS IR + $7 BG 
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cc = 
Hither tis, that the Lines CM and DN, 
the Ferſpectives of CL andDK, do con- 
verge; ſo that CG and DG, are the Per- 
ſpectives of the e H, DI, infinitely 
produc'd, All which is moſt eaſily de- 
monſtrated by the Pr;/m, after the manner 
that we, proceeded at Prop. IX. for aprighi 
Tables. e 8 


p R O P. XXXIX. T HE OR. 


The Perſpecrives | of al Lines parallel to the 
Ground Line, are parallel one to another ; 
«pos lnclin'd Tables & well as Upright 


OBES, | 174 


Thus if the Line LK, be parallel to the 
Ground Line CD, we will demonſtrate 
(as at Prop. XI.) that its Perſpective MN, 
all alſo be parallel to CD; and therefore, 
all parallel to one another, Q. E. D. 


Therefore all theſe Lines, are dran u p- 


on Inclin d Tables, after the very ſame 
Manner as upon thoſe that are Vertical. 
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The Perſpectives of Lines, Perpendicular #7 
the Ground Plane, are to be drawn apos 

Inclin'd Tables, after 4 very differen 
Manner, from what they are on upright 
ones. | > 11 


For by Prop. XII. upon Vertical Tablez 

theſe Perſpectives, are all Perpendicular to 

the Gronnd Line, and conſequently paralle 
to one another. | 5 

- The Reaſon of which is, becauſe the 
Viſual Planes, which are all perpendiculat 

to the Horizon, being cut by the Plane d 

the Table, which is likewiſe perpendicular 


to the Horizon; their common Sectiom ** 
(viz. The Perſpectives of the Lines, per - © 
pendicular to the Ground Plane) maſt ne- J 
ceſſarily, be all of them, perpendicular to 1 


the Ground Line of the Table. | 
But is can't be thus, when the Table v T 
plac'd ſtooping or inclin*d to the Ground 
Plane. For the Viſaal Planes, which are 
all perpendicular to the Horizon, being 
cut by the Inclin'd Oblique Plane of the 
Table; will not make the common Se- 
ions or Perſpectives, perpendicular to the 
Ground Line; but inclising, and that it 

various Angles of Obliquity. 1 
4 Wu 
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Nor is there any more, than one Section 


only, of the Inclin'd Table, by 2 viſual 


Plane; wherein the common Section, is at 
right Angles to the Ground Line. 
But one there is; which is, when the 


Viſual Plane, cuts the Inclin'd Table at 
Right Angles. In this Caſe, the Perſpe- 
ctive, of a Line perpendicular to the Ground 


Plane, will alſo be perpendicular to the 
Ground Line of the Table ; otherwiſe not, 


as any Man may eaſily ſatisfie himſelf, 


from the common Principles of Geometry. 
0. E. D. | ET | 9 88 | 


PROP.XLL THEOR. (Fig 35). 


If ADBOp be the Plane of 4 Table, inclin d 

to the Horizontal Plane DrOn; the Eye 
at C, its Height Cr, from whence 4 Per- 
pendicular as On, is let fall to the Ground 
Line DOp ; Laſtly, CB parallel to rn, or 
the Horizontal Plane, ſtriking the Inclin'd 


Table in B. Iſay, that n being any viſible 
Point in the Ground Plaue; if we ſet off Op 


On, and AB—CB, and carrying ap t 
Lise OB from O to B, join the Points A 
and p, with the right Line Ap, interſecting 
OB in c; that then the —_ c ſball be the 
true Perſpeftive deat, of the given Point 
n, in the Table. 8 "5 1 


k 2 


CON. 
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 conStrverion.. 1< 


8 the Eye at C, draw Cs 11 Baja ch 
alſo AD || to the ſame Bo, frotn the Point i 
A. Draw the viſual Ray Cn, W chef In 
Table i in the Point . t 5 5 73 HE lin 


bEMONST NATION. 


The Point 4, is he mura! Peeſp pe 
of the Point », to the Eye at C, —_—_— 
Inclin'd Table ; and by Tres: XXXVIII 
this Point 4 1s found ſome where in the!R, 
dial Bo. Now T1] demonſtrate 'rhat: a is co 
incident with c, determin'd by the Interſe 
ction of the LinesAp and Bo, drawn aftetthe 
; Manner, as is expreſsd in the Propoſition 


pt 

The Triangles sCn, oe», are Similar; w 
Therefore, n: on: eb. 1) 4 : 
Again, the Triangles 4p. r ure D 
Similar; | pe 
Therefore, Dp: : AD: * e 
But nt + oz =CB=-on Grote ol P 

| . AB. Fos (Conſtrutt?) . Do + on(befÞ B 
,, cauſe of ff*)=Do+op _— Haken 20 
an = p. | | wi 0 hi 
Again; on (Conſtrufp ) tt 
And C. Bo (becauſe of Fey tt 
— of Parallels) therefore the Fourth 4 


Term; 


MM 
Terms of the Proporti n are reſpectively 


equal, vir. o e 
Therefore the Points 4 and c, do coin- 
cide with each other on the Table. 

I bat is, the Point e, determin'd by the 


Interſection of the Lines Ap and Bo, is co- 


incident with 4, the natural Perſpectiye of 
, in the Ground Pane. 
Therefore La Perſpective of the Point 
u, in the Ground Plane, is rightly deter- 
mined, by laying off in the Ground Line, 
op—on, and in the Horizontal Line, BA 
—BG, and then drawing Ap, to cut the 


Fi; 


Radial Bo in the Point c. Q. E. D. 
1 


This Demonſtration for Tnclin'd Tables, 
proceeds exactly after the ſame manner, 
with that general one givenat Prop. IX. For 
Tables perpendicular to the Horizon. All the 
Difference is; that the Line CB, is there 


perpendicular to the Table, and here oblique . | 


which neceſſarily ariſes from the different 
Poſition of the Table in that Caſe and this : 
But in both Caſes it's parallel to the Hori- 
zon, and where it*ftrikes the Table, (as 
here at B) determines the Point of Sight, it 


the Lines on, C. are at Right Angles co 
the Ground Line Dp; or otherwiſe, ſome 


Accidental Point. 


f 


K 3 Ang 
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And thoſe that will take the Pains to draw 
the Figure out, may accommodate the De. 
monſtration to any Caſe; let the Line os, 
in the Ground Plane, lie (as it does here) 
paſſing through the Foot of the Eyes Per- 
pendicular Cr ; or any other ways on either 
Side of the Eye, But indeed, the bare In. 
ſpection of the Fig. referr'd to at the fore- 
mention'd Prop. will be a ſufficient Proof 
of the Univerſality of this Demonſtration, 
yr Inclind Tables, without any more 
a O. = 


CORULL ͤ : 


Hence then we have a Method of tracing 
out practically, upon any Inclin'd Table, 
the Perſpective Seats, of any given Point 
or Points, in the Ground Plane; and con- 
fequently of delineating the entire Sceso- 
graphick Appearance; of any Object, upon 
ſuch a Table. 
COR OL. II. 

The Diſtance BA in the Horizontal 
Line (which determines A, the Succeda- 
neous Point of Diſtance) being CB gur 
Tro; is therefore = the perpendicular Di- 


ſtance of the Spectator from the Ground Line, 
added to the Cotangent of the Tables Intlins- 


un; 


1 
tian, the Eye's Height being the Radius. 
For the Angle Cor Bon, the Tables Ho- 


rizontal Inclin ation. 


of the Point of Sigbt, above the Ground 
Line Dp; is the Co-Secant of the ſame 


in Practice. 
PROP. XIII. P R O B. XVI. 
To draw pon an Inclin'd Table, the Perſpe- 


ive of any Line, perpendicular fo the 
Ground Plane. : 55 


7 _ 5 ws vv wv _ 
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ſpective upon theſe Tables; we have 
ſhewn already : But how thoſe which are 
raiſed above the Ground Plane, are to be 


me yy s DX ©» Www 


I ſhall ſhew therefore, how we may eaſily 
ſpective, of any Line, which ſtands ere# 
on the Ground Plane: it being eafie from 


Lines that are ob/ique thereto ; as we have 
intimated before, in vertical Per ſpective. 


K 4 From 


Alſo oB, the Perpendicular Diſtance, 


Angle: Which Remarks may be uſeful 


How all Sorts of Lines hing in the 
Ground Plane, are to be drawn in Per- 


repreſented, is a thing of more Difficulty. - 


and practically trace out upon a Table, any 
how inclin'd to the Horizon, the Perſpe- 


thence, to draw the Perſpectives of any 


V 
From the Foot of the Per 
where it ſtands in the Ground Plane, car- 


ry a Line, of Incidence to the Ground Line 


of the Table. | 


On this Line of Incidence, imagine a 


Plane to be erected e 7 to the 
Ground Plane; by which Means, it will alſo 


be perpendicular to the Inclin'd Table; and 


its common Section therewith, will be at 
Right Angles to the Ground Line. This 
common Section, for Diſtinction ſake, I 


call the Perpendicular of the Table, and 
is repreſented in Fig. 35. by the Line Bo, 


Thro' the Apex or Top of the Perpendicu- 
lar, conceive another Plane to be carried, 
parallel to the Ground Plane, whoſe com- 
mon Section with the Table, will be « nen 


Ground Line, and parallel to the former 


below. | 55 


Where the common Section of this He. 


riæont al Plane, and the former Erect one, 
cuts the Table, will be the new Point of 
Incidence, for the Apex of the Perpendicu- 
lar; whoſe Diſtance alſo, from the ner 
Ground Line, is that Part of the aforeſaid 
common Section of the two Planes, which 


lies between the tw Point of Incidente, ald 


the Apex of the Perpendicular. 
And thus, having the two Poiuts of In- 
cidence, viz. for the Foot, and Apex of 


the Perpendicular; as alſo the Diſtance of 


each 


* 


endicul 47, | 


— .. = 
each from its reſpective Ground Line; we 
are only to determine (by the Help of the 
Rule demonſtrated in the laſt Prop.) the 
Perſpeftive Seat of each of theſe Points) and 
ſo join them with a Right Line; which 
will be the true Scenographick Appear- 
ance, of the Perpendicalar propoſed, upon 
the-Inclining Table. 
No the Inclination of the Table, the 
Height of the propos d Perpendicular, and 
the Diſtance of its Foot, from the Ground 
Line, being all actually given; it's eaſie to 
find, the Diſtance of the Apex, from the 
nem Ground Line, and whereabouts the new 
Point of Incidence falls in the Table. 
For; Radius, to Co-ſecant of the Tables 
Inclination, ſo the given Height of the Per- 
pendicular, to a Fourth; which is equal to 
the Segment of the Perpendicular of the Table, 
intercepted between thePointsof Incidence, 
of = Foot and Apex of the Height pro- 
ag as Radius, to Cotangent of the Ta- 
bles Toclination, ſo the given Height, to a 
ath; which ſubtracted from the Diſtance 
of the Foot from the Ground Line; gives 
the Diſtance of the Apex from the new 
Ground Line. 35 
And afterthis, I believe there cannot be 
much Difficulty remaining, with Reſpect 
to the Practice of Perſpective upon theſe 
ſort of Tables, | 


4 " 
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The Inverſe Method of PerſpeRtiye. 


Hitherto we have been converſant, about 
that Part of the Practice of Perſpective, 


which is very properly calPd the Direct; 
ſince it is the Method of proceeding, from 
the Object it ſelf, to its Perſpective Ap- 
pearance; ſo that knowing the true Form 
and Poſition of the Former, we can imme- 
diately trace our the Letter on the Table. 

The Inverſe of this, ſhews how, by a 
retrograde Sort of Proceſs, from the Per- 
ſpective given; to determine the Figure 
and Situation of the Original or Prototype: 
Which Method I ſhall now exemplifie in 
ſome few Problems, but ſufficient to lead 
the Reader (who is well inſtructed in the 
foregoing Practice) into all the Parts and 
Steps of this. 


PROP. XIII. P RO B. XVI 


| Any Point in the Perſpective Table, being 


given; let it be required, to find its Origi- 


wal Seat in the Ground Plane. (See Fig. 15. 
No. 25 3. Wy: 


Let O be a Point given 1n the Table; 
thro! which draw any two Lines at 
Liberty, which produce, till they cut 
the Horizontal Line, ex, gr. in G, and 0 

| | an 
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and the ground Line in N and M; fo that 
the entire Lines themſelves, are DOM, 
and GON. From the Points D, G, let 
fall the Perpendiculars DF, GH, to cut 
the Ground Line in the Points F, H; and 


from B, draw the Lines BF, BH. Then 


from the Points M, N, draw the Lines 
MK, NL, parallel te BF, BH, reſ 
which interſect each other in I: 


ſay, that 


Tis the true Original, of the Point O in the 


perſpective Table. . 
Other wiſe thus. (Fig. 15. No. 1.) 


Let F be any Point in the Table, the 
Seat of whoſe Original, in the Ground 
Plane, is required. | : 

Draw a Line from B the Point of Sigi, 
thro? the given Point 7, till it cut the 
Ground Line in D; at D, ere& DE per- 
pendicular to the Ground Line; and 
having drawn a Line from the Point of Di- 
ftance C, thro? ; produce it till it cuts the 
Ground Line, 1a E. In the Perpendicular 
DF, Set off DF=DE. Thea will F be the 
Point ſought. - | | 

The Demonſtration of theſe Practices 
will be very eaſie, to thoſe that underſtand 
the Reaſon, of the Operations at Prob. I. 

However, for the ſake of thoſe, that may 
deſire to ſee them demonſtrated, I ſhall add 
the Demonſtrations, and that of each Pra- 
ace diſtinaly. DEMON- 


wely; - 
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The Lines OG and OD, are drawn 5 
the Point O, till they cut the Horizontal 
Line in G and D. And (by Conſtraction) 
the Lines GH and DF, are Perpondicolant 
from the Points G and D, to the Ground 
Line EF. 

Now by Corol. V1, VII. Prop. IX. al 

Lines in the Ground Plane, parallel to BF, 
run up in the perſpective Table, to the 
Point D; as alſo theſe which are parallel 
to BH, converge to G. 
But (by Cunſtruct.) the Lines NL. and 
— are reſpectively parallel to BH, and 
Therefore the Lines NL and MK ; in the 
Ground Plane, infinitely produc'd ; are the 
Originals anſwering to the Perſpedti ives N G 
and MD. 

Therefore the Point I, which is the I. 
terſection, of the ſaid infinitely produc'd 
Lines NL and MK, is alſo the true Ori- 
ginal, of the Point 0 in the W 
Table. Q. E. D. 


DEM ON. of the Secopd Profle” 


By Confirud. the Line DF is id 
cular to 7 ground Line, . 2 


Y = hay free} ka wh, es oo on cc. Jo NR ... 


n 282 
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Corvl. VI. Prop,” IX. the Line DB, is the 
perſpective of DF infinitely produc'd 3 or 
vict verſd, DF infinitely produc'd, the 
Original of BfD; and conſequently the 
inal of the Point 7, muſt of Neceſſity 
ome where in the ſaid Line DF pro- 
duc'd. But alſo fince C is by Hypoth. 

the Point of Diſtasce, and the Points C, 

, E, do by Conrad. lie all in 2 Right 
Line; and moreover ſince by Conftra. 
DF is taken equal to DE; therefore by 
Prop. X. F is the true Original of the Point 
Fin the Table. Q. E. D. ee JE 


R O P. XL. PRO B. XVII 


9 any Line in the Table, to determine 


1. Let the Line given in the Table, be 
terminated both ways, viz.. by the Hori- 
zontal and the Ground Line; ex. gr. MD. 

From the Point D in the Horizontal 
Line, let fall DF perpendicular to the 
Ground Line, and interfecting it in F; 
then from B, the Foot of the Bye's Per- 
— draw a Line to F; and from 

(where the Line given cuts the groand 
Line) draw MK at Liberty, paraiel to BF. 
I ſay that the Line MK infinitely produc'd, 
is the true Original or Prototype of MD in 
the Table. „ 
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The Demonſtration is apparent, from 
what has been ſaid before. 

2. Let the Line be terminated by the 
ground Line, and ſome other Point in the 
Table; as ex. gr. the Line MO. 

Having 'produced the given Line MO, 8 
till it cuts the Horizontal Line of the Ta- 
ble in D, and drawn DE, and BE, and 
MK, in that manner that was ſhewn juſt 
now; we have nothing th do, but 2 
according to Prob. XVII. foregoing, to de» 
termine the Original of the Point O, or 
what Point in the ground Plane, belongs 
to O in the Table. And having by that 
Means found the Point I, we have con- 
Wh the Line MI, for the Prototype 


3- Let the Line be terminated by the 
Horizontal Line, and ſome other Point in 
the Table; as ex. gr. the Line DO. 

Produce ' DO, till it cuts the Ground 
Line in M, and draw DF, BF, MK, as 
before; - then determining! G in MK) for the 
Prototype of O; all the infinite Production 
of the Line IK beyond I, will be the true 
Original of DO. 

4. Let the Line given in the Table, 
bas rerminated neither by the Horizontal, 
nor the ground Line; as ex. gr- the Line 0 


PQ. 
Having 


1 


a Having produc'd it both ways, till it 
cuts the Horizontal Line in C, and the 


ground Line in R; from C, let fall CE 
perpendicular to the ground Line, and 
draw BE; then from R, extend the Line 
RL at liberty, parallel to BE; in which 
Line, the Points K, L, the reſpective Ori- 


Prob. XVII.) and conſequently KL, for the 
Prototype of the given Line PQ. ; 


RL, as before; take any Point in the 
Table, at Liberty, as O, and from thence 
carry two Lines at Liberty, thro' the Extre- 
mities P and Q, producing them till they 
cut the Ground Line in M,N, and the Ho- 
rizontal Line in D, G; from whence let 
fall the Perpendiculars DF, GH, and from 
B, draw the Lines BF, BH. Then from 
the Points M, N, draw the Lines MK, 
NL, at Liberty, parallel to BF, BH re- 
ſpectively, which produce till they inter- 
ſect the Line RL, in the Points KL. I ſay, 
the Line KL is the true Original of Q. 


PROP: 


ginals.of Q, P, may be determin'd (as by 


Or thus: Having drawn CE, BE, and 


| being produc'dtill they cut the 


Line, produce the Lines NI and RK, 
rallel reſpectively to BH, BE, which in- 
terſect each other in the Point L. I ſay 
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PROP. XLV. b ROB. xX. 


Au Angle: being imp in the Table; #0 


Fuad an Angie in the Ground Plane, .to 
; which the ſaid Angle in the Table, ts *_— | 
12 Repreſentation. Letten 


C 


| - Suppoſe the Point P, Was n at 14 


berty in the Table, through which were 
— the Lines PO, PO, any how. J ſo 


that the Augle QPQ be farmed; and it i 
be requir'd ito determine the ; Angle i in the 
Ground Plane, to which the ſaid 3 

ON is equal in Repreſentatian. 
The Lines containing the given Avgle, 
Horanontal 


Line, in the Points G C, and the groinll 
Line in N, R,; from the Points G, C, les 
fall the Ferpendicnlars GH, CE, each 
equal to the Eyes Perpendicular AB. 
From B. draw the Lines BH, BE, to the 
Points H and E; and from the Points N 
and 'R before determin'd in the Sam- 


that the Angle RLN, is the Angle ſought, 
viz. That to which OPQ in the Table, 
is equal in Repreſentation. 


For 


r 
For from the Practices already demon- 
ſtrated, we will ſhew, that the Prototype 
of PO, and PQ, are found in the Lines 
NJ, RK produc'd, and conſequently that 
the Angle of the Prototypes NLR, is the 
true Angle repreſented by OPQ. in the 
Table. . | | 

$CH# 0 L 


After what has been demonſtrated. of 
the Practice of the Inverſe Method of Per- 
ſpective, with reſpect to Lines and Angles ; 
there can be no Difficulty remaining, how 
to extend the fame to Plane-Figures, or 
even to Solids themſelves. ?Tis true, that 
will be more laborious ; however, there 
are no new Rules, and ?twill be but a bare 
Repetition of the Work already done. 
Ex. Gr. If we were to compleat in the 
Ground-Plane, the Original of the Plane 
Figure OPQ in the Table. 4G x 

Having determin'd the Angle NLR, 
anſwering to OPQ in the Table, find an- 
other Angle in the Ground Plane, equal 
in Repreſentation to ſome other in the 
Table, ex. gr: to O, or Q. 

I'll take O for Example; and producin 
O, till it cuts above and below in D and 
M, and drawing DF and BF as before; I 
produce MI, parallel co BF, which inter- 
{es the Lines RL — NL, before drawn, 
L EA, 0 


=. A 
Ki in Iand K, and ſo cuts off the Figure IKL, 


for the true Prototype of OOP). 


And thus we have gone through all that 
is of grand uſe, either in the Direct or In- 
verſe Practice of Perſpective; and I'll ven- 
ture to ſay, That one who well under- 
ſtands the foregoing Practices, with their 
Demonſtrations, may ſucceſſively attempt 
any Problems whatſoever relating to either 
of them. | SD . 
- T ſhall conclude, with ſome brief Ob. 
ſervations, upon 4 moſt curious and uſeful 
Problem in this Science, which, to the 
beſt of my Knowledge, has never been 
fo much as touched upon, by any of thoſe 
who have written the moſt Mathematically 
this way; for nothing of this Kind, is ever 
to be expected from the common Mecha- 
nical Practitioners. W 

The Problem is this, viz. Giving an Ob- th 
ject in the Ground Plane, with its Diſtance | 
from the Table, and the Height of the Di, 

Eye: To find ſuch a proper Diſtance of che the 
Eye from the Table, that the Original or i tr: 
Prototype may be to its Perſpective on the 
Table (Area to Area) in any given Ratio 
of Majority. N 
Mote, I ſay, in any given Ratio of Ma- 
Jority: For the Section of the Viſual Pyre 
mid on the Table, will ever be leſs, than 
its Baſis, in the Ground - Plane. To 


S 
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To folve this Problem, in one of the 
moſt uſeful Caſes in Practice; will be as 


much as I need do: Thoſe that have a 


mind to do it in more, may do it at their 


Leaſure- 


And though I have actually ſolv'd ſome. 
Caſes of this Problem by Algebratcalh, yet 


T ſhall not bring in thofe Computations 


here ; being reſolved to uſe no other, hut 


pure Geometrical Reaſonings in this 
Treatiſe. 


Suppoſe therefore (at Fig. 6.) that the 


Object DE, being a Circle in the Ground 
Plane, it were requir'd that its Perſpe- 
Rive upon the Table GD, ſhould be a 
Circle, and a Circle, whoſe Area ſhould 
be to that of DE, in the Ratio of the 
Line N tothe Line M. 18 


» „ „ 


The Height of the Eye is ſuppoſed to be 


given, which therefore we will denote by 


the Line H. 


But what is wanted, is that particular 
Diſtance of the Eye from the Table; that 


| the viſual Cone may not only be cut ſubcon- 


trarily, by the Plane of the Table; but 
alſo that the Section may be to the Baſis, 
in the aſſigued Proportion, of N to M. 
Without ſuppoſing any thing at all of the 
Circle, or the Conſtruction mention d before 
at that Fig 6; we'll imagine the Eye to be 
at the Point F; being wholly ignorant 
L 2 wheres 


ch 
ions 
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whereabout the Pon F is, or how far 
diſtant from the Table. And therefore 
imagining the Viſual Rayes FE, FD, to be 
drawn, we'll ſuppoſe the Section ſought 
for, to be CD. | 


No. © DE: © DC:: :M: 4 (Hypotheſis.) 
That is; DEa: DCa:: M: N 

But DE: DCs :: FF : FD: ( Subcontr, 

; Section.) = 


And ſuppoſing a n from the 
Eye to the ground Plane, vix. FB; a Line 
— FD, will fall ſome where on the other 
Side of it. Let that Line be FA. 


Then DEA: DC:: EEA: FA9. 


Becauſe BF (wherever it falls) is perpen- 
dicular to the Ground Plane, therefore is 


is parallel to the Table GD. 


Therefore DFB — FDC. 
But FDC — FED Cubcontr. 850. ) 


Therefore DF B — FED. 


But. becauſe FA — FD (Conftrad.) and 
FB is perpendicular r ( coyſtracl. ) ) therefore 
AFB=DEFB, and AB=BD. _ 


FT herefore AFB = FEED. 


Therefore the Angle AFE, aun "3 a 
Right one. | 
[ 


* 


and 
ſore 


e 2 
it 
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If ſo, then it 5 be FE: : : FA: i 
BE : BA. 


But FEA: FA :: M: N (Conftrutt,) 
Therefore BE: BA:: M: N. 

But BA=BD; | 
Therefore BE : BD:;M:N. 

And BE-BD : BD ::; M-N;N; 
That is DE: BD:: MN: N.. 


Therefore BD the proper Diſtance of 


| the Eye from the Table, i is determin'd, 


0 
Fi ; 


* 


; 8 1 4 | TER * Deere. 
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APPENIDX 


A brief Account of ſome Things, 
of Uſe, in the ART 


OF 


PERSPECTIVE. . 


APPENDIX. 


I. Of Scenes for the Stage. 


THEATRE painted according to 
A the Rules of Art, appears a Regu- 
lar Piece of Perſpective; whe 

viewed from a certain Point. Nor are 
there any other Rules needful to the Un- 
derſtanding, all the Mathematical Part of 
this fine Piece of Theory ; than only ſome 
of thoſe demonſtrated in the foregoing 
Treatile. © | S 
| TI believe there is none that has written, 
both ſo much, and fo curiouſly upon this 
Subject, as the Famous Jeſuit Andrea 
Pozzo, in his two Volumes of Architecture 
in Perſpective, eſpecially the Second; which 
therefore, all that are deſirous of being 
informed in theſe Matters, will do very 
well to conſult. But there is enough in 
the Fir t Volume, to let any Perſon, into 
the true Knowledge, Vſe and Conſtructian 


of 
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of Scenes, who, together with theſe Rules, 


actually ſees 0 Diſpoſition of all in a 
Theatre. — 
Here the Reader may find, the proper 
Dimenſions of the ſeveral Parts of a Thea. 
ter; the Method of finding the Point of I 
Sight therein, and the Diſtance from 
whence it ſhall appear a Juſt Piece of Per. 4 
* Alſo how the Scenes are di- ai 
pos'd and directed in their Grooves; what es 
their proper Heights are; how by knowing 
the Width between the neareſt and farthen M ſa 
Grooves, the Length of the Theatre, ori tir 


the Diſtance of its Point, from the Edge th 
of the Stage, may be found; with various m: 
other curious and uſeful Practices relating 
to this Matter. | 

All which being ſo amply and particu - Po. 
lar ly treated of, by the aforeſaid Author; W be 
I ſhall not need to enlarge on them here, MW int 
but refer the inquifitive Reader thither, MW fro 
where he will meet with all the Satisfa- of 


ion he can reaſonably deſire. ton 
5 48 5 owr 
II. Whether more than one Point of - "0 
only, be to be admitted in Pieces of Pe- Imi 

ſpective. n wg 


To anſwer this, *cis neceſſary that we ji me 
diſtinguiſh, with the Excellent Author jub I 5 it 
now mention'd. IEG 1 : 
n 1 


k : 
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Tis one thing to fpeak in the Groſs, of 
any Work of large and great Extent ; and 
another thing, to ſpeak of the ſeveral di- 
Bindt Parts of that Work. 
In the ſormer Senſe, more Points of 
Sight, than one, are to be admitted. 
In the latter, viz. When we ſpeak of 
any particular Part of a Work, we ought to 
aſſign but one Point of Sight only; and to 
each ſeveral Part, its own proper Point. 
Many Points of Sight introduc'd into the 
ame Piece, or where there is one ſole en- 
tire Deſign ; would be more prejudicial to 
the Work, in many Reſpects, than the 
making uſe of one only. 
For whereas, if one only be made uſe of, 
tis then plain, that from ſome one determin'd 
u-: Point, a compleat and perfect View, may 
or; be taken of the whole Peice; if ſeveral be 
re, MW introduc d, then there is no one Point, 
er, WW from whence you can have a perfect View 
fa- Wl of the whole; but all that can be done, is 
to view each ſeveral Part of it, from its 
own proper Point. | 
ah Beſides, good Painting, being but an 
> Imitation of Nature; a Painter is not o- 
blig d to make his Work appear real, or as 
che very Life, from any Point; but from 
we [ome determinate Point only. Nor indeed 
uſt s it poſſible that he ſhould do ſo. For if 
i Picture, ex. gr. upon ſuch a Table, be 
e 


Tis 


bo E 12 8 


. 


an exact Repreſentation of the Life ; the 


Life it felf, and the Eye which draws it, be- 
ing in this or that Poſitian ; tis impoſſible 
that that ſame Picture, ſhould be an exact 
Repreſentation of the ſame Life, as it ap- 
pears to that Eye, which is now ſhifted 
into a new Place or Poſition. 3 
In a Word; together with the Reaſon 
of the thing, we may add this alſo; that 
one Point of Sight only, is to be found in 
the Performances of the greatest Maſters, 
when *tis a fimple Deſign, and the Work 
conſiſts but of one Piece, xt 


III. How to avoid Confuſjon, in ſetting Plans 


or Elevations, in Perſpective. 


If when the Plan of any Figure is drawn 
in Perſpective, it happens (thro! the too 
great Obliquity of the Viſual Lines) that 
the Parts of it afe crouded too cloſe toge- 
ther, and by that Means become confuſes 
and indiſtinct; this may be eaſily. reme- 
died, by making choice of a new Ground 
Line, farther diſtant from the Horizontd 
Line, and ſo drawing a freſh Perſpective 
Plan; which if not yet diſtinct enough, 
the Space between the Horizon and the 
Ground Line may be ſtill ealarg'd, and ſo 


a new Plan drawn as before, 


80 


R „ aa 


— nin, 


ns 
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So likewiſe in Elevations, when by Reaſon 


of too near an Approach to the Point of Sight, 
the ProjeQures of the ſeveral Altitudes, 
cannot well be diſtinguiſh'd and deſign'd; 
the Remedy for this Inconvenience, is by 
ſetting the Fl 

farther from the Point of Sight; in which 


evation at ſome.due Diſtance, 


Caſe, the Parts which before were confu- 

ſed, by Reaſon of the too great Obliquity, 
2 become more obvious and di- 
tinct. 15 


IV. How deficient Figures, may be made to 
appear compleat, or any Figures may be 
made to appear of other Dimenſions, than 
they really are; by the Help of Perſpective. 


Tis ſuppoſed here, that ſome certain 


determinate Point is fix d, from whence - 


tis requir'd, that the Figures ſhould ap- 


| pear compleat. | 
And the Perſpective Work being done 


with Reſpect to that one Point; it's im- 
poſſible it ſhould appear perfect, when 
view'd from any other Point but that 
alone. 

Suppoſe a Room were of ſuch a Figure, 
as wanted only one Angle or Corner, of a 
true Square, and this Defect were to be. re- 
medied by Perſpective; and the Room 
which is now a Trapezium, were to - 
| / made 


ao 3 - 
made appear from a certain Point as it 
would, if it had been really Square. 

If the deficient Triangle, be painted on 
the Wall, adjoyning thereto, as it ought to 
be by the Rules of Perſpective, for the Eye 
in the Point aſſigned ; I fay then, that if 
the Place be viewed from that Point, it 
will appear, as if it had been a true Square, 

If any Space were to be made appear 
Longer or Broader, than it really is, ac- 
cording to any Meaſure or Proportion af- 
ſigned ; this will be done by drawing ac- 
cording to the Rules of vertical Perſpective, 
on the Wall or Wainſcoat, at the fartheſt 
End, that Augmentation of the Area which 
is required. 5 

As for Example, if an Area or Ground- 


floor were 40 Foot long and 10 broad; and 
it were to be made appear (keeping the 


ſame Width) as an Area of 60 Foot long: 
J ſay, that if an Area of 20 Foot, be 
painted in Perſpective on the Wall or Wan- 
ſcoat (as a Table) according to the proper 
Diſtance, from whence it is to be view d; 
that then to an Eye fix*d in that Point, it 
will appear as if the Space it ſelf were in 
reality ſo much longer. e 
The Reaſon of which is moſt obvious; 
for ſince by the Suppoſition, the deſired 
Increaſe of the Area, is drawn in Perſpe- 
ci ve, according to the due Height _ Di- 
| ſtance 
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ſtance of the Eye, on a Table ere&ed at 
the fartheſt End of the Space propos'd ; 
that Piece of Perſpective will undoubtedly 
appear to the Eye ſeated in its proper 
Point, juſt as the deſired Prolongation of 
the Area it ſelf would have done, if it had 
been true and real. And conſequently, 
the whole together, viz. the real Area of 
40 Foot, and the Perſpective of the 20, 


1 Wall; will appear, as an Area, 
0 


the real Dimenſions of 60 would have 
done. 

If the ſeeming Increaſe of Dimenſions 
were to be upwards, inſtead of long or broad- 


wes ; as if for Example, a Room or Entry, 


were to be made appear higher than it 
really is: In order to this Effect, we are 
to conſider the Roof or Cieling, as a Table, 
and thereon to draw by the Rules of Ho- 
1izontal Perſpective, the Repreſentation of 
what we would have, according to the 
intended Place and Seat of the Eye. Nor 
can there be any manner of Difficulty in 
any Practices of this kind, when the Agree- 
ment between Horizontal and Vertical Per- 
ſpective, which we have demonſtrated at 
Prop. XXX VII. is well conſider'd. 
By ſuch like Artifices likewiſe (tho? not 
quite ſo eaſily, becauſe it is more difficult 
to draw Pieces of Perſpective accurately, 
upon Inclin d Tables, than upon Upright 
Ones) 
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Ones) may Inilining or Reclining Walls, be 
made to appear Erect ; and by that pain- 
ting on the ſaid Walls, the true Scenogra- 
phick Appearances, of thoſe Parts of the 
Areas, of the Roof or Floor, which are de- 
ficient or redundant, from, or above, what 
Would be taken in, by a true Perpendicu- 
lar Poſition. For when a Wall Iaclines, 
the under Pavement or Floor, is greater 
than the Cieling; when it Reclines, tis 
leſs; when Erect, both are equal. - 


V. Of Lights and Shaddows, 


Beſides the rigorous Mathematical Part 
of Perſpective, which ſhewsupon demon- 
ſtrative Principles, after what Manner the 
Outlines of Bodies are to be repreſented, or 
drawn upon a Table, for any given Height 
or Diſtance of the Eye; there is another, 
relating to the apt Diſtinction of Lights and 
Shaddows : Which depending much upon 
Natare and Obſervation, one may call (not 
improperly) the Phyſical Part of Perſpe- 
Qive. ?Tis the Perfection of this Skill, 
that mainly ſurprizes in all Performances 

of this Kind. A juſt Mixture of Lights 
and Shaddows, without accurate deſigning, 
would not indeed pleaſe a Fudge in theſe 
Matters; but the beſt Deſign in the World, 


with unnatural Lights and Shaddows, 
Would 


en 
n * 5 ar 


6 . 
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would ſcarce pleaſe any Body. It's leſs 
eaſie for a Fault (that is any thing groſs) to 
lie concealed in this Part, than it is in the 


other; which is concern'd only in the 


drawing the Projection of Lines. For a 
Fault here, is a Fault againſt ſenſible Vature, 
which every one that obſerves, is a Judge 


of; but there, it is againſt Mathematical 


Demonſtration, which tew are converſant 
with. | 

How ſhocking would it be, to ſee in a 
Picture, 4 very, deep and ſtrong Shaddow, to- 
gether with 4 dark and cloudy Skie : Or the 
Lights let in, on the ſame Side, that the 
Shaddows fall of; when every Body knows, 
that the Light muſt neceſſarily come on 
the contrary Side 

Theſe are Blunders which would eaſily 
be corrected by thoſe, that might not be 
able to tell, whether ſuch and ſach Lines were 
rightly directed to their proper Point in the 
Picture, or no; or whether ſuch a Column, or 
Tree, were aptly diſpos'd, and of its juit 
Height and Form. | 7 


However, it may be uſeful to obſerve _ 


in theſe Caſes, that beſides the Part or 
Quarter, from whence the Light comes; 
the Quality and Rind, the Altitude and Di- 
ſtance of the Lights, and the Manner of 
the Illumination, is to be regarded. 


YN 


BEE. It's 
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It's one thing, to repreſent Bodies as , 
enlightned by Torches or Candles, and an. 5 
other, as By the Sun. | t 

Again, Things that are in the open Air, b 
are not enlightned after the ſame Manner, a 

as thoſe that receive the Light, only thro? 1 

a Hole or Window. 3 N 5 
Nor is an Object enlightned by ſeveral 1 
Luminaries, -after the ſame manner, that h 
it is by one alone. Nor when it is en- N 
lightned by a Reflex d or Reverberated Light, 1 
is it to appear with that lively Brightneſs; 
as when it is expos'd to open and direct Ra- 4 
diations. | 7 cl 
All theſe are to be conſider'd, before a G 
Man attempts to expreſs the Eſſects of 0 
Illumination in a Picture. It's certain, for i 
Example; that the nearer the Lucid Body 
is, by ſo much the more Divergency have 1 
the Rays of Light; and the farther, by ſo 1 
much the more do they approach, to a p 
ſenſible Paralleliſme. And therefore Illumi- 80 
nations by Lamps, and ſuch like very near B 
. Luminaries, are to be expreſs'd Scenogra- 90 


phically; in ſuch a Manner, that the Shades 
ſhould be more plentiful, than the Lights. I 
Whereas thoſe which are caus'd by the di- 
rect Rayes of the Suu, are to be defign'd 
Orthographically, ſo as that the Lights and ; 
Shades ſhould be equally diſtributed about. | 
In like Manner, ſhould the Poſitions, -— e 

titudes 
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titudes and Diſtances of Luminaries, be 
conſider' d, in Order to give Shaddows, 
their due Form, Proportions and Dimenſions, 
Not forgetting the Effects of ſeveral Lights 
conjunttly illuminating a Body, whereby 


the Shaddow becomes fainter and more di- 


late, than when it is projected by one ſingle 
Light alone; except where the Shaddows 
happen to interſect, one another; for there, 
viz.'at the common Section, the Shade is 
always intenſe and deep. : 4 
Shaddows are of no leſs Uſe, in all the 
Arts of Imagery and Repreſentation ; than 
they are to the Purpoſes of AFronomy and 
Geography ; where they ſerve to evince 
ſome of the moſt important Concluſions 
in both Sciences. # 
_ 'Tis by theſe that we are ſometimes led 
into Deluſions, that are infinitely pleaſant 
and agreeable to us. We miſtake a little 


Paint, for Life and Reality ; think a flat 


Srperficies, ſometimes to be a raiſed ſolid 
Body, and at other times to be hotlow and 
depreſſed. | 

And ſo very fine and artful, are ſome 
Impoſtures of this Kind, that tis almoſt 
impoſſible for the beſt Judges to find them 
out; pure Ffudgment without particular Ac- 
uaintance and Experience, being not ſuf- 
ficient to correct the Errors, we run into 
upon ſuch Appearances. | "= 
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It won't be amiſs to take Notice here, 


that there are ſome Caſes, wherein, without 


particular Conſideration and R egard, had to 


the falling, both of the Lights and Shaddoms; 


we are forc'd to remain in abſolute Suſpence 
about the true Form and Figure of a Body, 
whether it be Concave or Convex ; really hol. 
low and ſunk in, or elſe elevated and Protube- 
rant And this upon the Score of a real Am- 
biguity that there is in the Appearance; 
fince the Body, which is thus repreſented, 
may be either Concave or Convex ; and 


it is to be determin'd only from the Lights 


and Shaddows, which of the two it js. 
Thus for Example ; ſuppoſe there is a 


| Round drawn, and ſhaded on one Side. _ 


I am ſure by the Shade, that it cannet 
poſſibly be a Flat, or a meer Circular Area, 
which is thus repreſented, but a Solid; 
but then whether it be Hollow. or Cibbous, 
I cannot yet tell, without farther Conſide- 
ration. But obſerving how the Shaddom is 
drawn, and at the ſame time knowing on 
which Side the Light falls; I can eaſily de- 
termine the Matter. Me 

For if the Light falls on the Right Side 
(for Example) and the Picture be ſhaded on 
that ſame Side; I know then, that it muſt 
neceſſarily repreſent a Concave - But if the 
Shade be on the oppoſite Side, to that on 
which the Light comes; I am ſure it mult 
expreſs 


4 
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expreſs a Convex. For thus the Appearances | 
would be, if a Solid, and a Hollow He- 


' miſphere, were to be expos'd to the Light: 


The Protuberance of the former, would 
make it enlightened, and the finkingy in 
of the latter, would make it ſhaded; on 
the ſame Side that the Light falls. 

I need ſay nothing here, how the Fi- 
gures, of the Shaddows of Bodies, are to 
be determin®d Mathematically. For I have 
ſhewn already, at Schol. II. Prop. XXXIV. 
that this Practice, is only the Izverſe, of 
the Ordinary Perſpective, and may be per- 
form'd by the Rules. SET 

However, thoſe that pleaſe, may make 
uſe of the common Method ; by drawing 
Lines from the Light, and from the Foot of 
the Perpendicular, let fall from the Sight, to 
the Ground Plane; which is in Efte& the 
very ſame Method ſtil. 

Thus at Fig. VII. Prop. VII. If the 


Rectangle APBN, were an Opake Body, 


whoſe Shaddow were to be determin'd; 
the Light being at K, and its Altitude KV. 
The Lines KA, KB, extended from the 
Light, thro' the Angles A, B, and pro- 
duced to meet in D, E, the Lines VP, 
VN, drawn from V, thro' the Angles 
P, N, in the Ground Plane; determine the 
Shadadow PDNE : Which is alſo a Piece of 
ordinary Perſpective, in which DP, EN, 
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are Radial Lines running up to the Point of 


Sight V; as we have demonſtrated at 
Prop. XXXIV. £ 


VI. Of Pictures in Pictures. 


Whenever any Picture is repreſented as 
drawn in another Picture; the Repreſen- 
tation ought to be, according to the View 
of the real Spectator, who ſees the fir# 
Picture with that ſecond Picture in it; and 
not according to the View of any Perſon 
drawn, in the fir# Picture, who is ima- 
gin*d to be a Spectator of the ſecond. 

Thus for Example, ſuppoſe a Perſon 
were to paint Apelles, drawing the Picture 
of Alexander the Great. He ought not in his 
Peice, to expreſs the Picture of Alexander, 
as Alexander appear'd to Apelles, or accor- 
ding to Apelless Veiw; but according to 
his own proper Image or Idea. 


And the Reaſon is plain. For that 


Image of Alexander, which is a Copy to 
Apelles ; is an Griginal or Archetype, to our 
Painter - And conſequently ought to be 
_— by him, according to his own 

* | 

And from hence a Judgment may be 
made (by thoſe that are skilful this way) 
of the DefeRs or Perfections of many pom- 
pous Peices, wherein Repreſentations of 
this Kind are made. EE 


prov'd, in more Reſpects than one. 
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And thus T have ſaid, what I propoſe 


to ſay of theſe Matters here. 


I had defign'd in this Treatiſe likewiſe, 
a particular Account of Military Perſpective, 
or that which is made uſe of in the deſign- 


ing of Fortifications : But this Sort of Per- 


ſpective, depending upon quite different 
Principles, from what the Common does; 
ought to be explain'd and illuſtrated, with 
Examples, by it ſelf; which perhaps it 
may be, in another Place. ; 


I ſhall here, at the Cloſe of what has 
hitherto been ſaid, of Direct Viſion, ſub- 


join one Problem, relating to Refracted and 


Reflected Viſion. 

I have formerly ſhown in another Place, 
[viz. I NSTIT UT. FLUX. Prob. 1 5.. ] how 
the Foci may be determin'd, for all Sorts of 
Glaſſes, of what Figure ſoever they are; 
receiving. either parallel, Diverging or Con- 
verging Rayes; and that by the Help of 
one General Equation, to be interpreted ac- 
cording to the particular Nature of each 
Curve: Which Method, I have ſince im- 

But what I intend here, is of a quite 
different Nature, viz. a Geometrical Con- 
ſtraction; or an eaſie and accurate Method, 
of tracing the Progreſs of a Ray by Scale and 
Compaſs; and which I think to — 

| rom 
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from what I have ſeen, relating 0 this 


| Matter. 
Let MN (Fg. 36.) be ſome Refracting 


Circular — en * than the ambient 
Medium; G the radiating Point; GAH 
the Axis produc'd thro? the Centre at Li- 


berty; GN Dp, the Incident Ray, pro- 


duc'd at Liberty; AN drawn from the 
Ceatre A, to the Point of Incidence N. 
Upon N, with the ame Radius NA, 
ſtrike an Arch AC; and from A, let fall 
AD, perpendicular to the Incident Ray 
ND, which produce till it cuts the Circle 
again in C; and draw NC. 


The Quantities , . », denoting = 


Proportion of the Sines of the Angle of 
Incidence and the Refracted Angle; make 
NP: NC:: n: u, and join PC. To. . 
NQ Biſe the Angle PNC, and cut PC 
in Q; from let fall QB, prepes- 


ateular to DC. 
Taking the Length of BC in the Com- 


paſſes, ſtrike an Arch therewith upon the 


Centre of the Refracting Surface A. 

Laſtly, upon AN, as a Diameter, de- 
ſcribe a Semi- Circle, cutting the foremen- 
tion d Arch in F. 

25 ſay, that laying a Ruler from N to 

F; it ſhall cut the Axis, in the Point H. 
which is the Focus ſougit: Or which is 
the ſame thing, the Line NI produc'd, 
is the true Pn Ray. "> "Bb 


[1791] 
The Demonſtration of which Conftre- 
(10x, is as follows. 
Becauſe. AD is perpendicular to GN/in 
D, therefore CND = AND — the Angle 


of Incidence; and ſo CD is the Sine 
thereof. | ; 


Farther, decauſe PN : NC:: -n, 
and the Angle PNC is biſected; there- 
fore alſo PQ: Q:: 1 .f 

But fince QB is perpendicular to AC, 
from thence NP and BQ are parallel; 


Therefore Pd: QC: : : DB: BC. 
Therefore DB: BC :: m: »,- 


Therefore DC: BC :: n: a, 


Therefore CB is = the Sine of the Re- 
fracted Angle. 


Farther; becauſe the Point F is deter- 
mined by the Interſection of the Circle 
AEN, with the Circle whoſe Radius is 
—BC ; therefore it's evident, not only 
that AF — BC, but alſo that the Angle 
AEN i 7 a Right one, or AF perpendicular 
to F 

Therefore NF is the true Refradted Re, 


and H the Focus. Q. E. D. 


Thoſe that have a Mind to it, may in- 
veſtigate the Focal Diſtance, after the 
following or ſome ſuch like Manner ; 
having the Angle of Incidence, the 2 | 

ius 


) : 


. 
dius of the Surface; the Diſtance of the 
Radiating Point in the Axis from the 


) 


Vertex of the Surface, and the Ratio of 


Refraction, all given. | | 
Imagine (it being omitted in the Figure) 

n let fall from the Point of 
ncidence N, to the Axis in R. 

In the Right Angled /\! AND, there's 
AN and AND, given; whence AD and 
. ND are given. Alſo MG being given, 
*. AG; and GD (= VA G1 —A Ds) 
are given.. alſo G N (=GD—ND 
AGA A — NN —AND is 
given. By Similar Hl GA: AD :: GN: 

N, which is therefore given. Again, by 
Similar A GA: GD :: GN: GR, which 
is therefore given. Therefore, GA—GR=— 
AR, is given alſo. 3 

| Leftly, The Al RNH, AFH are Simi- 
lar, therefore NR: RH:: AE: HF, that 
is, NR: RA+AH :: AF: AHA A Fa, 
whence NRA x AH — NR9 x AF2—AP1 
XRA1+AF1 X 2RA x AH + AF1 x 
AH?, which gives but an Adfected Qua- 
dratick Equation, for the finding of AH 
the Diſtance of the Focus, from the Centre 

of the Refracting Surface. Q. E. J. 
Note 1. That this Conſtruction and In- 
veſtig ation, ſuppoſe nothing, of the Rajes 
falling near the Axis of the Refracting Sur- 
fact, 
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face, but proceed all one, whether nearer 
or further off. . 

2. The Refracted Ray becomes either 
parallel (to the Axis) or Converging, or 
Diverging, that is, the Focus, is at an /z- 
finite, Finite, or more than Infinite Diſtance, 
according as the Angle EAP, is equal, more, 
or /eſ7, than a Right one. 5 

3. If the Curve MN were any other 
befidesa Circle; its Property being given; 
by the Methods of Tangents, we can draw 
a Line, as AN perpendicular to the Curve, 
at the given Point of Incidence N; and 
then proceed as before. So that let the 
Curvature, be what it will, the Concourſes 
of the Rayes as Refracted thereby, may be 
Practically and yet Geoinetrically trac d 
Out. 

4. This Conſttuction may eaſily be ap- 
ply'd to any Sort of Reflecting Surface, as 
well as to Refracting ones; the Quantities 
m, n, Which before were in the Ratio of 
the Refraction, being now put equal one 
to another. . 
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AT" Hoſe Gentlemen and others, who are willing to be, 
* Inſtructed in the Curious Arts af DRAWING | 
and DESIGNING, may receive all the Satisfaction they 
defire therein, from Mr. BERNARD ZEN, Senior; 
Drawing-Maſter to C#RIST's HOSPITAL, who. 
Lives in Globe Court, in Shoe-Lane, the End next Fleet. 
ſtreet; and, of whoſe Abilities and ready Method in, 
Teaching, the ſine Performances of the Boys of the faid: 
_ Hoſpital, are (amongſt many other Inſtances) ſufficient - 
' Teſtimonials, F 


C * 


*.* S. ANDRE A pozzo Architecture in BEN 
SPECTIVE, and M. CLAUDE PERR AULTFT's 
Five Orders of Columns; are both Sold, by Mr. John 
Sturt, Engraver, in Golden-Lion- Court in Alder, Zale- 
Street, London. pt. 34 ry 100 - IR 
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2 | Juſt Publiſh'd, A1. 8 N 9 


XN Eſay towards a Practical Exgliſb Grammar, de- 
| A ſcribing the Genius and Nature of the; Paghſþ 
Tongue; giving likewiſe a Rational Account of Gram: 
mar in General, with a Familar Explanation of 
Terms. The Whole is ſo order'd, that any Gentleman 
or Lady may attain not only to 2 tolerable Knowletlg 
of Grammar, and the Engl:ſh Tongue, but be alſo enabled 
to Examine their Children in the Firſt Principles 'of 
Grammar; By James Greenwood. Sold by S. Xeeble, at 
the Turks Head in Fleeiſtreet; J. Lawrence, at the Angle 
in the Poultrey; F. Boyer at the Roſe in Tudgateſtrect; 
R. and F. Bonwicł, at the Red Lyon in St. Paul's Chuteb- 
Tard; and R. Halſey, at the Plow and Harrow in Cornbil; 
and G. Woodward, in Scalding Alley near Stocks Market. 
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